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#^ 11—0357 3 9 

mm^i mmm 

[W*^l] JSAT® (a) . (b) , (c) , (d) , iS^n {f 

(a) br;i/hf>^i:i^u-fe;i/TA5^ii K3 - u ymfs^^ l -^:r=^ri/-D-^ 

SDN A 

(b) >'T;i/:^s>;n:fny Kf-SDNA 

(d) S2^J##4fB«®T^ >^mSB^JS:^-rs^e®S:n- Kt-SDNA, * 

(e) 1 -'?:r^^>-D-:3pS>;PD-X 5 - U e> 2 - C - >^ D - 
■r^DN A 

(f ) (a) , (b) . (c) . (d) fe^yt (e) *^P>3glitlSDNA^X 
N A 
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;{)^obf;I/^f>^^yu•fe;^T;I/5^t: K3 - U >^j&^e> i -T^yt^iz-D-^i/jv 

NA-l?feS. 1 ia«®$g5t^o 

[«^«3] DNA:*^, BB^rj##6, 2 7 ^ J;tJf 2 9 V^•m*^^CSB^OD^g 
aiB^Sr^-rSDNAT'^S, It^^ 1 *7^li 2gB«CD^jt^„ 

^m-t^mi^m^^- K-t-sDNA-e^s, if^]^isB«®igjt^„ 

}6^-Qfcr;i/tf>^i:^*U-fe;i/T;i/-7=n F3 - y i --r^ipr^iz-D-^i/;!/ 

NAT'$>S, If 1 ia«<Z)ig7t^. 

[M*^7] DNA*^ mn^^i 0 tt:iit 3 nzmm(Dm.mm^i^m-t 

i^SMB^J^r^-rSDNAT'^-S, fflf^^S 1 iB«®igit^o 

[lt*^9] y>^U/^ Kfb-^#IA^ IH±':¥7>, tf^^>K2feJ:tK 
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# 

#5p 1 1 — 0 3 5 7 3 9 

im^^i 0] ar® (a) , (b) (c) *^e>s^^tl■g>-ry:/l/>' 
(a) mm^^smmcDT^ jmmm^mt^m&M. ^t=.i,t.mmBn(D^^^ 

(c) SB^!J#-^5SB«<^T^ y^SB^JSrW-r-SMa^, 

m^72<^. m^nr^mm^HiDN Ai:i(^±mmizmAL. n^tit=.mM^mi^^ 

m^mi2^ EscheTichia mizm-t^U^m, Rhodobact 

m^mi3] &.T(0 (a) - (g) v^•rtl75)^^cfB«<z). -f y:/uy-f K-ffc 

-^ife ® ^-^^^^ 5: IBIJ: $ -5 r i: CD T' % -5 tStt ^ -r <5 M a S S: =1 - K -r S D 
NAo 

(a) @B3^J#-^3|H«(Z)T^ >'^@E^J$:^-rsiieiR$:n- F-TSDNA 

(b) mmm^4mm(Dr ^ jmrnm^m-t^MB^^zi- fi-sdna 

(c) @B3«J#-^5|B^(Z)T^ y^Sfi^J^:^ -repass: 3- Fi-SDNA 

(d) mm^^8Mm(^^mmm^mt^DNA 

(e) @E^J##9fa«®J^SiBM5:^'t-5DNA 
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(f ) m^m^i omm<Dmmmm^mt^DNA 

(g) (a) ~ (f) \f^-ftimzmM<7)DNAty(.hVyPaiyh^Jt^^T-V/\ 

^ A n >^MB&±ic#^-r s ^^^^ tis >fr s fStt Sr^t L T v^ 

im^^i 5] tr;i/fcf>^i:yy 'fe;i/T;i/^t K3 y 1 
h -;b4 - y >^(Z)^-gr^$:Mfi b>r v^>^:^;vtf □ y ^^Sr^-^^fsfc^?) 

im^mi 6] geM/?)^ JgtT® (a) ^t^lt (b) ®Se«T'^-g>3i:$: 

(a) tf;i/tf>^i:^y-fe;i/T;i/5==t F3 - y i -T'yt^iz-D-^ 

(b) 1 -5=':^-^e/-D-^i/;vn-:j^ 5 - y >^*^e> 2 -c-j^i^^iz-D- 
xy xy b-;i/4 -y >^$:^DSH*5$:M^-t^^'f4$:^'r-5SiaS 

[ft^^i 7] i^jvifymt^v^jvrjVT'ii K3 - y i 
^j*^^)jS:y. *^-otf;i/tr>^i:^y K3 - y ymij^'b i - 5=^5^:2^ 

- D -^^>;i.n->^ 5 - y ym^^mt^Rm^mmt^f^^^^t^mBm.X' 

fee, »^]gl 6fB«C?)^5^^o 

iW^^l 8] 1 -^:t=3r$/-D-:3pt/;i/n->?. 5 - y ymi)''^ 2-C- 
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#^ 1 1 — G 3 5 7 3 9 



^Mtf^. mm^^^mm(Dr^ jmm^j^mt^meim. ^fci±^MeM<z)^^ 
s T ^ y mmmz ^ v^ t i ^ u < itmm<Dr ^ ; mti'x^. mm^ l < it^^m $ 

m^mi 9] 4iB«®Jiim&{ca: ^;5^#$tl-g>t^T:m?S^4§:%-r 

[0 0 0 1] 
[0 0 0 2] 

[t^ejf^©^^] 

mx'. ^\f^y^-jv\^uvym (IPP) ®M-^tc:J:oT^-^^Sti5o 

[0 0 0 3] 
[0 0 0 4] 
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CO 0 0 5] 

o 

[0 0 0 6] 
[0 0 0 7] 

[0 0 0 8] 

P) it. m^'^mM^i:^(DM^^<^X'itr-^^JVCokif^i^:AAuym^f^mhX 
[0 0 0 9] 

^ An>M^g&-ett3 -n Kn^i/-3 U;i/C o A (hmg-Coa 

) U^jri5'^J?--^*'5^Mil#;te>tirfe*; CMoI. Biol. Cell, 5, 655(1994)] , 

o 

[0 0 10] 



6 
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#5p 1 1 -0 3 5 7 3 9 



-^t/jvu-:^ 5 - y ym^mmLX I P PA^^-^^Stl'5i:^^^#:>^/ta>^ 

^{^:^)^#'<®MM^i^^CfeV^T^MSnr^U CBiochem. J., 295,517 (1993) 

>^«2-C-^^;i/-D-a:UxU h-;i/4 -U I PP/\i:K 

g|$tl-5 3 i:*^a^lig$tlT -5 [Tetrahedron Lett. 38, 4769(1997)]„ 
[0011] 

■5^:^^ i/ - D - n - X 5 - U -frS^^ 1 - - D - 

^i/;i/n-:;^5 -y (dxs) y^-r^m^^H^^m^-^tix^^ 

-5 CProc. Natl. Acad. Sci. USA., 94, 12857 (1997)] „ ^M^R^lt. "7 T JV 
[0 0 12] 

MIC, :^ii®lcfcv\T», 1 -y^yt^iy-D-^i/jvu-y^5-V >m^2- 
^tlTV^S [Trtrahedron Lett. 39, 4509(1998)], 
[0 0 13] 

[0 0 14] 

yt^^mMK^\i^X. nU h&4 -k Fn^^^>y/ai- h^^glfS 

b i C<Dm^^ (u b i C»e^) fe<fct>*p -t Kn^i//<>yai- h h 
^>X>'x^--^®»'e^ (u b i A) S:#A-rsz:i:lcj: ni^dpy > - i 
0 $:^^6?>^C:^Mi-S^^S*^^e>tlrv^S (i^^sps - 1 0 7 7 8 9) 
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[0 0 15] 
[0 0 16] 

Mmx.#:DNA$:^t£feiHsa{c#AL, nht\.fz.j^mMM^^^mzi^m:\^^ mm 

fS, MSaS®agJt^, ^Se^i3J:rJf^SejKS:3-Kt-SDNA$:M«t- 
[0 0 17] 

mm ^m^t s (d^^] 

€>DNA$:^mL, #^tl7tDNAS:M^^ifelC#A-rS3i:lC<fc -iVZfly 

o 

[0 0 18] 

fiPt>. 2fi:|^®^l©#§^ti, ^T® (a) , (b), (c), (d), (e) 
iQ^n (f) *^e>3Slin-&DNA$: 1 oJ^A±'^tJDNAS:/<^^-lCiii*tjii5^i, 



8 
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[0 0 19] 

(a) ttfcf;i/if>l?^ijf'j-fe;i/T;i/T't K3 -y i 

(b) ityr/i^i/jvifu V ym-^^mm^^- F-rs DN A, 

(c) itm^mnsmmcor^ jmm^j^mt^mBMi^n- k-t-sdna, 

(e) 1 -7^;^-^t/-D-^$/;i/n-:;^.5-U >^:i&^^2-c-:ji^;i/-D-3iy h 
(f ) (a) , (b) , (c) , (d) fej;t5 (e) ^j^litiS D N A ^ 

DNA-r^So 

[0 0 2 0] 

[0 0 2 1] 
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T;i/ (Molecular Cloning, A laboratory manual), Hzi^ Ci?" ^ (Sambr 
ook), :7 U »y5^(Fritsch), v:^T^:^ (Maniatis)li^, n -A K • >^ U > ^ 
• A — /t— • ^jJn^ h U — • (Cold Spring Harbor Laboratory Press) 

, 1 9 8 g^flj (OT. 'EU^=L^'- ' ^a-~>^ mr.mtm-t) ] , Curre 
nt Protocols in Molecular Biology, John Wiley & Sons (1987-1997), Nuclei 
c Acids Research, 10, 6487 (1982), Proc. Natl. Acad.Sci., USA, 79, 6409( 
1982), Gene, 34, 315 (1985), Nucleic Acids Research, 13, 4431 (1985), Pr 
oc. Natl. Acad. Sci USA, 82 , 488 (1985)^lCfH«®:&^lCip CT^^-TS 3 

[0 0 2 2] 

-D-^t/;i/n-^ 5 - y ym^&mt^K!i^^mmt^m,Bn^^- f-t-sd 

NAi:LT. M^li, BB^J##l, 2 6 *fctt2 8 lcsa^®r^ y^gB^J$:^-r 

K-r -5 D N A ^ $: ^ If S r Tb^-T? ^ -5 „ 
[0 0 2 3] 

^^mMiihx. mn^^^mmcDi^mmn^m-t^uNA. @B3^j##2 7 

7 ga^<Z)|^SBB^J -5 D N A^ (f S - *^T' S So 
[0 0 2 4] 

SB3?lI##3ia«OT$ y^iB^rjSr^-rsHagSr-r- F1-S DN ACD^Rfifcei*;)^ 



1 0 



ffilE#^ 11-3033389 



#^ 11—035739 



[0 0 2 5] 

;^^S/-D-^S/;i/n-::^. 5-u>^*^^ 2-c-;>t^;i/-D-acu>?.u h~}v 

[0 0 2 6] 

mDNA(DM.i^m^jtmiivx. mm^^i o^jt^s i iciH^(5DJs»BEa^j=&^ 

■r -5 D N A ^ S: If S r ^ S „ 

. nDn-$>-g, vM±y^-^fi5fe(Z)DNA*7t«MDN A(Z)»T;irS:@^>fbb7^:7 
W ;Vt5?-$:fflV>T, 0. 7 — 1. OM^N a C 1#^T, 6 5 T) -^/\^ :f U ^Jf ^ 
-^-e/a>S:ffo:t^, 0. 1 ~ 2^®^® S S C^?g ( 1 ^^i^® S S C^?|^ 
(DM^it. 1 5 OmM mti-hV^J^. 1 5 mM ^ :jLym-i- h V ^ tjt^ 

$>\f^Ziilti^X^^o 
[0 0 2 7] 

A#^e9lCtti2^J#-^l , 2, 3, 4 J3J:^Jt5*^e>^^^tl-5i^*i2Mh^^^S:< i:=fo 
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N A $:$>tf § z: A-^T ^ S . 
[0 0 2 8] 

2ji:M<5Dll2®^^t±. Jg^T® (a) , (b) fe<kt; (c) ;&^e>^«tis>f y >^ 

So 

[0 0 2 9] 

(a) ttgB3?rj#-^3|H«©T^ y^@2^JS:WrSMeS, ^T^tt^MSSCD^-r 

(b) itmm^^4:mm<Dr^ jmmm^m-t^m&M. t-r^itmrnB^cDm-t 
^r^j mmmiz ^ ^^ t i ^ l < \tmm<D r^j mff^^^. mm^ l < itHm ^ 

(c) itmmm^5mma)r^^mmm^mt^m&n. ^r=.itmmBK(^m^ 

[0 0 3 0] 

'^^^-icjffi^ji^, m^tir^mm:^i^BN A^m^mmizmAv. m^nr^m 

[0 0 3 1] 

±ffi^CfeV^T. m^l^mi^UVX. Escherichia MtCMi-^)^^^. Rhodobact 
[0 0 3 2] 

^m(Dm4.(Dnmit. &.r<D (a) . (b) , (c) i3J:Zf (d) ij^^mittl 



1 2 
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eKS:i3- K-r-5DN AT'^So 

(b) itmffm-^4.mm<D7^ jmwiffi^m'r^mBm^:^- K-r-sDNA. 

( d ) «iB3«J«# 8 |a«(Z>mS@B^J Sr^-r ^ D N A, 

(e) «B2^J##9|B«®*gSlB3«JS:^t--5DNA, 

(f) i^m^m^i omma)mmm^i^m-t^DN 

(g) (a) ~ (f) ^i^'Ttlff'izmmo^DN Aty(.hV ytyj^y hi^^^T'V 
[0 0 3 3] 

I 

[0 0 34] 

^^^-U-^Zy)\,U-7. 5 - y 2 - C - ^ D -a: U 

[0 0 3 5] 

±IB5§q9 5feJ:tK6^CfeV^T, Hfijgi: LT, Jg^T® (a) i^t=.\t (b) 
e jR 5: J:f S zi i: jb^ ^ o 

(a) ttbr;n^>®?i:^U-fe;i/T;i/7^t. K3 - U >^*>e> l -"ryt^iz-U- 



1 3 
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o 

[0 0 3 6] 

^ jmm^liJ'^^*). if'-DifJli^ZymtVV^JVTJVT^}! K3 - V 1 - 

S a ^ S: $> tf -5 3 ^ -5 „ 

[0 0 3 7] 

1 -5^:t^^-D-^sy;i/n-x 5 - y >^J{)^e> 2 -C-;)l5^;i/-D-niy x 

^ jmMm^^^v. }0>otr;nf>^i:if y •fe;i/r;i/7=n Ks -y >^*^e> i - 
•5^:4-^i/-D-:¥t/;i/n-x 5-y >m^^mt^^j:^^mm^^m^^mt^ 

[0 0 3 8] 
[0 0 3 9] 

:^^m^^it. 1 -5^>ii-^$/-D-^i/;i/n-x5-y>^ix^*^ b^y^^ 
— ifRfS®^^'^^^ 2 - c - :?i^;i/-D-aiy X y N-;i/4 - y ^^^ckdi^ 

^jKiSl?J®^$tl'5iK/;S'=fra#i::7*:^^ Kv-Ti^^ C3-(N-formyl-N-hydroxya 
inino)propylphosphonic acid] i: (Z)#3^6!l|^{Ktt(C*p @ L, 7:rX^Kv>r$/> 
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o 

[0 0 4 0] 
[0 0 4 1 ] 

mm<Dmm<Dmm: 

# 

(1) Dxssrn- K-rsDNA (DxsM^^) (Dmmmm^mm i^t^. 

c. Natl. Acad. Sci. USA., 94, 12857 (1997)] ^^imV. :^J^®<fcUDXS 
M^^^^ti. ^SV^^±DXSia^^Jag|CDa'g^ODDNAM^^:PCR^ CSC 
ience, 230, 1350(1985)] J: U ^ □ - — > ^* :^#-r-5 i i: *^T'^ S„ 
[0 0 4 2] 

[0 0 4 3] 

izmm. m^itE, coh xu-Biuei^ yjsiAnrig) ^:KmmizmLr=. 

^m. m:^itLBmi^m^ O'^^hhvzfhyiT'^-^zittm) log. mn:r. 

(5=^^713 tt^) 5g, NaCl 5 g $:;ici y h;i/tC-g-*Lp H 7. 2 IC 



1 5 
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[0 0 4 4] 
[0 0 4 5] 

^ >f V - J: tK T > 5^ ir > X -f - D N A M V A T -^^i- S o 
[0 0 4 6] 

h, M;t«B_ajmHI, E_co.R I ^(DMR5^^-9--f h $:f!f*n$ 3 i: j&W^ 
[0 0 4 7] 

^J##l 2;J3J;tJf 1 3, gB^rj##l 4fcj:yfl 5, iH^J#-^ 1 2fec}:tKl 6, @B 
mm^l l^^Xfl 8. SB^J##1 9fei:tKl 3. @H^J##2 2^J:tJt2 3 (DM 
-^■^ (Z) i&SBH^J & ^ -r -5 D N A ^ S r i: 7? ^ S „ 
[0 0 4 8] 

^feiifcDNA^r^Mi: LT, :itie> TaKaRa LA-PCR™ Kit Ver.2( 

S?@3ig^±ig)*:t«ExpandT^ High-Fidel i ty PGR System {K— V yi:f— • 
^ AaSg)^$:MV^, DNAThermal Cycler {7i~-^y:iLjV^— ^ ^^yi^t^)-^ 
PCR&^f -^o 

[0 0 4 9] 

4r-e3o#^, 5 5t:T'3 o^—i^)-^, 1 2x^-^2 i^mij^htj^^^mnim^ 

li)-^ ^JVtLX. 2 k b $:®^SDNAB^>^-®^-a-lC«tt9 8TCT'2 0#f^, 
6 8r;T?34J-^*^e)^SHiSX^S: 1 -tf-^^7;i/i: LT. 3 0-9->r ofc^. 
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1 1 — 0 3 5 739 

[0 0 5 0] 
[0 0 5 1] 

Current Protocols in Molecular Biology, Supplement 1~38, John Wiley 
& Sons (1987-1997), DNA Cloning 1: Core Techniques, A Pract ical Approach 

, Second Edition, Oxford University Press (1995)mzmM^tlt:L:^m. 

VUiT&|R®^^y h, MA If Superscript Plasmid System for cDNASynthesis and 
Plasmid Cloning ^ y • 5^ ^ y n S^' - X?±$?) ^ZAP-cDNA Synthesis Kit C 

I^h'yiiV—y (Staratagene)^t^] ^M^^^-i^ U~~y ^^i^ ^ - ^j^^h^ f>^ 

mht^m^ a-=^y -^K^ ^-^m^K i^mm. m^m. con DHSa^ 

[0 0 5 2] 

■r^xT'^^fflT'^s, -km^mo^^'^m^^ ^-^^n-=.y^^^ j^-iL\^xm 

^^T%<l:^.^o ^Wmz\%^ zap Express iT.V'y ^ V -y^m^. Strategies, 5, 
58 (1992)] , pBluescript II SK(+) [Nucleic Acids Research, 17, 9494 (1989 
)] , Lambda ZAP II (X h ^ ^ i^- >t±$g) , XgtlO, a,gtll (DNA Cloning, A 
Practical Approach, 1, 49 (1985)] , XTriplEx (^^U — y^v^^W) . 
ExCell (:7T;i/Vi/Taig) , PT7T318U (:7 t;I/V i/T^ig) > pcD2 [H.Okayam 
a and P.Berg;Mol. Cell. Biol., 3, 280 (1983)] , pMW218 (MitVkW^^) 
. PUC118 (S?@3g?±^) , PEG400 CJ. Bac.,172, 2392 (1990)] , pQE-30 (QIAG 

[0 0 5 3] 
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^l^^:x^— ■ ^U—~>^' f^HfR. Current Protocols in Molecular 
Biology, Supplement 1~38, John Wiley & Sons (1987-1997). DNA Cloning 1: 
Core Techniques, A Practical Approach, Second Edition, Oxford Universit 
y Press (1995)^lCtB«$*lfe:&^lC J: U^^^fS 3 
[0 0 5 4] 

m^m-t^m^M^n- K-r-sDNA^sr^-rs^^j^.^ Ffej;t?3tie>DNA 

[0 0 5 5] 

m^f^:^^ Y^tVX. mx.it. _hiaDNA$:^r^t?y^^::^^ Fp ADO- 1 

, mm^-^6mm(Dm.mmm^m-t^DN FpDxs-lfesv^ 
lipQEDxs-i, m^m-^7mm(Dm.mm^j^m-t^DNA^^ti'^^:;t.^ 
fp I s p - 1. mmm^smmcDi&mmm^m-r^DNA^^ti'^r^:?^^ kp 
xs E- 1. m^m^^mmcD^mm^^^m-r^DNA^^ti-:/^^^ fp tf 

[0 0 5 6] 

3tie>:/^x^ \^izmA^nt^izmm&m<DDNAm}n<Dmmm^i^mmL. 

i&<Dm^^^. M^lt. Rhodobacter MtcM-r^^^#?^i: ^DNAODj^^ 
[0 0 5 7] 

) <Dmm 

izmm. m^ltE. coU WailO^S^ (ATCC14948) S:, S^S^C^^eoT^«f So 
[0 0 5 8] 
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1 1 -0 3 5 7 3 9 

(pH6. 0) ^x-m^^. m^mmiJ^i o"^--! o^%mymnzrjt:s>^oiz 

[0 0 5 9] 

lZNTG^^mmf)^6 0 Omg/l iC^Sck-plCiDx., ^UX 2 O-^mUWVX 
^M^St-S ^^fe If S r i: Tb^T' ^ S o 
[0 0 6 0] 

^^M^MMMWL^^^pm^^mz 0 . 0 5~0. 5%^^;i/aiy 

^miaLt^mmxmm-r^o 

m) izm^^miMi^t=.mm^^&\f^:iii^'^x^^o 

[0 0 6 1] 

:^^)VX.V h-JVlt, Tetrahedron Letters, 38, 35, 6184 (1997)lC|B« 
® icm l::^ T -ft ^-a-^ L =fo ® S: M V > ^ - il Tb'^T' ^ c 

5:0. 0 5-0. 5%^tim'pm^mmizu-:rvii3L. :>l5^;i/XU h-;i/^ 

x^^i)\ WL'pm^mmxit^^x^r£\\m^^m(DW^mmt vxmm.-t^. 

[0 0 6 2] 

:A:J[|ie, M^li, E. coli WSllOt;^ (ATCC14948) MX-tf. LB?|g 

[0 0 6 3] 

mmm.. m^nr^mmm^m^t^^mvxmi^^miUir^. 
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monism') ^C«!v^^€i^DNA$:#it•5|fS^•rSo ±IS (1) lCSH«CZ)^^T'5i 

So 

[0 0 6 4] 

(2 6, 0 0 0 r pm, 2 OTC, 2 0 h r) ICi »J, if-Y X^^^Mt" So 
[0 0 6 5] 

T'm^bi^it^i57^-, m^\t. pMwiis i^^^^- 

[0 0 6 6] 

*^i>^5c^«i, M;t li, T > U > 1 0 0 At g / 1 AtifcM 9 ^5c^;*ic^:^^ 

[0 0 6 7] 

PQEDXRS: If -5 Zl i: *^T' ^ „ 
m-:^^^^^ KctJlc#A$4xfcDNA(Z)|gS@B^J^^^-rs„ 
[0 0 6 8] 
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m 

1 1—03 5 73 9 

[0 0 6 9] 

izmxL. rx^^X'±mDNA^mAi>t^nm^^^~^. ^m<^ ^-izm^v 
r^^^mm^izmA-t^. 

[0 0 7 0] 

m^ms^tL LTtt, M&^t't^m^'f'^^mx'm^^(Dit^xm\i^^:r.tf)^x 

[0 0 7 1] 

L T V> -5 (?) V^ e> tl <5 c 
[0 0 7 2] 

-^K^J, JlSa D N A J: tJf K^^^SB^J j; U 
[0 0 7 3] 

^^^^^-ilLTtt, pBTrp2, pBTacl, pBTac2 (V^-f 4x=fe»^- U > 

Atti y r=PIR) > PKK233-2 (Pharmacia^tSg) > pSE280 (Invitroge 
nttm) > pGEMEX-1 (Promega^tlg) , pQE-8 (QIAGEN?±$g) . pQE-30 (QIAGEN^t 
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. PKYPIO (iNF^Bg58-l 10600) , pKYP200 [Agricultural Biological Chemis 
try, 48, 669 (1984)] , pLSAl CAgric. Biol. Chem. , 53, 277 (1989)] , pGEL 
1 [Proc. Natl. Acad. Sci. USA, 82, 4306 (1985)] , pBluescriptll SK+, pBl 
uescriptll SK(-) (Stratagene^li^) , pTrS30 (FERMBP-5407) , pTrS32(FERM BP- 
5408), pGEX (Pharmacia^iig) , pET-3 (Novagen^fcig) , pTerB2(US4686191, US 
4939094, US5160735), pSupex, pUBllO, pTP5, pC194, pUC18 Cgene, 33, 103 ( 
1985)] , PUC19 [Gene, 33, 103 (1985)] , pSTV28(S?@3t*fc^), pSTV29 (^rS 
it*t$S) , PUC118 (SMit^tM) , PPAI (#||Hg63-233798) , pEG400 CJ. Bact 
eriol., 172, 2392(1990)] , pQE-30 (QIAGEN^fcSg) ^^mm-f ^ Zi ti)^!^^ ^ 

[00 74] 

%<l:V^o m^lt. tTpzfU'E—-$t— (Ptrp) , U£^°^-^- (Plac) , P^-:f 

n^-^-> Pb:/d^-3?-, PgE^^n^-^-^®, izmm^p-^r-V^izm 

5f5-r'5:;^D^-^-, SPOlzfU^-it-^ SP02>'"n^-^?-, penP:;fn^— ^ — 
^$:fe(fSri:}<»^T'^So ^fcPtrp?: 2ofi[jrj$-|±fe:/D^-^- (Ptrpx 2 
) , tacyn^-^-, letl:/n^-t5?-, lacT7^n^-5f-CDi: e>JCA^6<ItC 

^ ff ^ ^ ^ y n ^ - ^ - ^ M V ^ s z: i: ^ -5 , 

[0 0 7 5] 

=fo®"Z?t> J:V^;^)^ i/^ ^ y - ^ )\/iS J (Shine-Da Igarno) gB^J^; 11$^ n K>i: CD 
[0 0 7 6] 

^^MS^ il L T l±, Escherichia M. C rynebacterium M, Brevibacterium M, 
Bacillus M, Microbacterium M, SerratiaMx Pseudoa nas M, Agrobacterium M 
, Alicyclobacillus M, AnabaenaM, Anacystis M, ArthrobacterM. Azobacter 
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Chromatium M. Erwinia M. Methyl obacter ium M. Phormidium M. Rhodobact 
erM. Rhodopseudomonas M> Rhodospir i 1 lum M^ ScenedesmunM> Streptomyces 
M> Synnecoccus ^. Zymomonas M^ iZMir ^Wi^^i:&\f^ Z ilH^l:^. L 
< Escherichia ^. Corynebac ter i um M. Brevibacterium M> Bacil lus M. Ps 
eudomonas M. Agrobacterium M. Al icyclobaci 1 lus ^, AnabaenaM. Anacystis 
M> Arthrobacter M. AzobacterM. ChromatiumM> ErwiniaJR. Methylobacter i 
umM. Phormidium M. Rhodobacter M. Rhodopseudomonas M. Rhodospiri 1 lum M 
, Scenedesmun^, Streptomyces M. Synnecoccus M. Zymomonas^lCjR^S^^ 
^ tf 3 *^ ^ S o 
[0 0 7 7] 

^WL^^CDM^i^Mill^X. M^li. Escherichia coli XLl-Blue. Escherichia 
coli XL2-Blue, Escherichia coli DHl. Escherichia coli DH5a, Escherichi 
a coli MClOOO. Escherichia coli KY3276. Escherichia coli W1485. Escheric 
hia coli JMlOa Escherichia coli HBIOK Escherichia coli No, 49. Escheric 
hia coli W3110. Escherichia coli NY49. Escherichia coli MP347 . Escheric 
hia coli NM522. Baci 1 lussubt i 1 is . Bacillus amylol iguef acines , Brevibacte 
r imn ammmoniagenes , Brevibacter ium immar iophi lum ATCC14068. Brevibacter i 
um saccharolyticum ATCC14066. Brevibacter ium f lavum ATCC14067, Brevibact 
erium lactof ermentum ATCC13869. Corynebac ter ium glutamicum ATCC13032. Co 
rynebacterium glutamicum ATCC14297. Cor ynebact erium acetoacidophi lum ATC 
C13870. Microbacterium ammoniaphi lum ATCC15354. Serratia f icaria , Serrat 
ia f onticola , Serratia 1 i guef ac i ens , Serratia marcescens , Pseudomonas sp 
. D-0110, Agrobacterium radiobacter , Agrobacter ium rhizogenes , Agrobacte 
r ium rubi , Anabaena cyl indrica , Anabaena doliolum , Anabaena f los-aguae , 
Arthrobacter aurescens , Arthrobactercitreus , Arthrobacter globformis , Ar 
throbacter hydrocarboglutamicus , Arthr bacter mysorens , Arthrobacter nic 
otianae , Arthrobacter paraff ineus , Arthrobacter protophormiae , Arthrobac 
ter roseoparaff inus , Arthr bacter sulfureus , Arthrobacter ureafaciens , C 
hromatium buder i , Chromat ium tepidum, Chromat ium vinosum, Chromatium war 
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mingi_i, Chromatium f luviati le ^ Erwinia uredovora ^ Erwinia carotovora ^ Er 
winia ananas ^ Erwinia herb i col a , Erwinia punctata .^ Erwinia terreus, Meth 
ylobacter iuiP rhodesianum ^ Methy 1 obacter ium extorguens ^ Phormidium sp, AT 
CC29409, Rhodobacter capsulatus ^ Rhodobacter sphaer o i des , Rhodopseudomona 
s blast ica .. Rhodopseudomonas marina .. Rhodopseudomonas palustris .. Rhodosp 
iri Hum rubnm. Rhodosp ir i 1 lum salexigens, Rhodospir ilium sal inarum ., Str 
eptomyces ambof aciens .. Streptomyces aureof aciens , Streptomyces aureus .. 
Streptoayces fungicidicus ^ Streptomyces gr i seochromogenes , Streptomyces 
gr i seus .. Streptomyces 1 ividans .. Streptomyces ol ivogr iseus ^ Streptomyces 
rameus, Streptomyces tanashiensis , Streptomyces vinaceus.. Zymomonas mobi 
iis^$:felf^ri:;b^T*^-5o 
[0 0 7 8] 

mm:^^^ ^ - <Dmx:^m ni^r^t. ±mm^mm^ d n a $: mxt^ :»mr- 

oc. Natl. Acad. Sci. USA, 69, 2110 (1972)] , :/nhy^:^h^ (#BIBg63- 
2483942) , t. tciltGene , 17, 107 (1982) -^Molecular & General Genetics, 168 

. Ill (1979)lClB^(D7^^^S:^lf5ri:*^-e^So 
[0 0 7 9] 

1 3 (ATCC37115) . YE p 2 4 (ATCC37051) . YCp 5 0 (ATCC37419) . p 
HS19, pHS 1 S^^rM^-rSZlilA^-e^So 
[0 0 8 0] 

<, p HO 5 zfu=e — '$t-. PGK:/n^-^5?-, GAP>^n^-^- 

, ADH:^n^-^-, gal i:/n^-^-, gal io:/n^-3?-. n 
-hiymv^M.&Mzfu^--$i-. MF a i :/n^-i5f cv P i zfwe-it 
y □ ^ - ^ - fejf s r ^ ^ 5 „ 

[0 0 8 1] 

^i^lfflflSi: L/Tli, i^-^y 757 n ^ irX • -fe l/tr^>X (Saccharomyces cerevisae 
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) , V^i?- D ^ -feX • tKV^ ( Schi zosaccharomyces pombe ) , ^ V 
n^-fe:^ • 'yif^T-. (Kluyveromyces lactis ) , hynXJjfn>-:7^;i/^>X ( 
Trichosporon pul lulans ) , i/ —H: ^"^ZK • yjVlf^y^ 
( Schwann iomyces alluvius ) ^^&i-f^:it.ifJ^'^^^„ 
[0 0 8 2] 

■rtltjmVASri:A^-e^, m^it. Xlx^ hn/Kl/-S/a>^ [Methods. Enzym 
1., 194, 182 (1990D , >'a:n:/^X [Proc. Natl. Acad. Sci. USA, 7 

5, 1929 (1978)] , mmV^^2^m CJ. Bacteriol., 153, 163(1983)] , Proc. 
Natl. Acad. Sci. USA, 75, 1929 (1978)|E«©:6'^^^^tf -5 Zl i:*^-e^So 
[0 0 8 3] 

cDNAI, PC DM8 (.y^ni/:^±^iJWM} . pAGE10 7 [#|g5p3-229 
79 ; Cytotechnology, 3, 133, (1990)] , p A S 3 - 3 (#^5p2-227075) , p 
CDM8 [Nature, 329 , 840, (1987)] , pcDNAI/Amp (Invitrogen^t 
ig) , pREP4 (Invitrogen^tSg) , pAGE103 [J. Biochem., 101, 13 
07 (1987)] , PAGE 2 1 O^^rM^-^-S 3 J^^^T'^-S. 
[0 0 8 4] 

Z.}ltl^X^. m:^lt. i^>r^^:^f^ '?>r;i/X (tlhCMV) <DIE (immediate 
eJiTly) mB^<D:fn^--9—. S V 4 0 OD^lJi^^/D ^- ^ — . \/hU^^)]y7. 

. S R a :/0^-;J?-^S:feffS- iljb^T'^S. ^tc^ thCMVCDIE^-^^ 
® :n > A > iJ- - S: :/ n ^ - ^ - ii ^ C M V ^ r =fo <l; V ^ o 
[0 0 8 5] 

m^mmhhx\t.. 'r^}VAmM. hbt5 6 3 7 (#^hs6 3-2 9 9) . 
cosimm. COS 7m, cKomm^^-^vf^z.t.if^x^^. 
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totechnology, 3, 133(1990)] , U >mi3JVi/^J^m (#g§¥2 - 2 2 7 0 7 5 
) , y/K7x^t/3>SS i:Proc.Natl.Acad.Sci.,USA, 84, 7413(1987)] . virol 
ogy, 52, 456 (1973) lCga«®^^^$:M V>§ 3 i:;&'^T'g So 

iB^XJ^mmit. #^5{E2-2 2 7 0 7 5 V^tt#^5^^ 2 - 2 5 7 8 9 1 
[0 0 8 6] 

»y a > • 7 ' ^jjf^ h U — • (Baculovirus Express! 

on Vectors, A Laboratory Manual) , ij i/y h • zfU hzi— • • ^ 1/ 
. A^;t-n$;>'- i?-:/;!/;* > hl-3 a (1987-1997), Bio/Technology, 6, 
47 (1988)^lC|3«$n:t^^{C<J:oT, $:^^-r ^ 3 *^T'^ -5o 

[0 0 8 7] 

[0 0 8 8] 

^:S'fife^c33v^rM^^e>tl-5»e^#A'<^^-^bT^i, pVLIs 

9 2, PVL 1 3 9 3, P B 1 u e B a c III (i:%lC^>tf hni>'3:>it$g) 

T'^^h^^^T • ifjV yyir)V—:^ • ^^l^T- • /KU^KUi/X • '^^f (Aut 
ographa californica nuclear polyhedrosis virus)^S:^V\-5Zli::^)''T?^<5o 
[0 0 8 9] 

M^jffiiiSi: Lri±, Spodoptera frugiperda©#p^«jgBg-efeS S f 9, S f 2 
1 CA':^zLO'i7>r;i/X-X^j^yL/^y i/3> • /<^^f-X, T-^JK^hi;-- 
vn^-T;!/, ^:/U :x- • • yv -v> • r> K • (w. H. Fr 

eeman and Company) , —zz — B — 'i^ (New York) , (1992)] , Trichoplusia ni 

So 
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[0 0 9 0] 

(#^^2-227075) , i/mym [Proc. Natl. Acad. Sci. USA, 84, 

7413 (1987)] ^S:^lfSri:*'«T'^S„ 
[0 0 9 1] 

[0 0 9 2] 

[0 0 9 3] 
[0 0 9 4] 

[0 0 9 5] 
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n A y j& ^ ® T ;i/ n - V ^ ti ^ c 

[0 0 9 6] 

>^-e7A, ^)ymry^~^j^. m(D^mumm'PMmm<Dry=^-i^h.i^^ 

[0 0 9 7] 
[0 0 9 8] 

Hit. 3. 0 — 9. oizmn-t^. pH<Dmmt. mm:&^\>^itmm(Dm. t;i/ 

[0 0 9 9] 

•:fu=e-^-thxmmii(D-:fu^-'-$t-^m\i^t=.mm^^'$(-xm^^mh 
t^Wi^m^mm-t^t.^izit^ ^j£s^mizmcx^y'7':i--v--^mmz^mLx% 

^#-r-5i:^lci±>r V:;^nif;b-/s -D-5^;r^^^ htf^y S> K (i ptg) 

^ ^ tCtt>f > K-;i/r^^ y;i/^ (IAA) ^S:^«&tC|^iIlLT*) J:V^„ 
[0 1 0 0] 

m^mm^m^mmnvxm^tir^mMmmi^^mmt^mmt Lxit. 

^C-e&ffl$tlTV^S R PM I 16 4 O^M [The Journal of the American Medica 
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1 Association, 199, 519 (1967)] , E a g 1 eCDMEM^;^ [Science, 122, 
501 (1952)] , DMEUmM CVirology, 8, 396 (1959)] , 1 9 9^:% CProce 
eding of the Society for the Biological Medicine, 73, 1(1950)] t^litZ. 

[0 10 1] 

ji^pH6~8, 30'-40TC. 5 % C 02#lST^<3D^#T*e 1 ~ 
[0 10 2] 

K^m-^nX \^^^TNM-FHmi& [Pharmingen^tig] > Sf-900 II SFM^;% ( 
=¥:;^IIB RLttig) , ExCelMOO, ExCell405 [V^•rtlt>JRH Biosciences^±$g] 
, Grace's Insect Medium [Grace, T.C.C. .Nature, 1^, 788 (1962)] ^$:MV^ 

[0 10 3] 

^mit. a^pHS-V. 2 5 — 3 0*C^(?)^f^T"e. 1 — 50^^7^). 

^t=.. mm^iii^mizmi^x. ^^y^-^^ t/y^<Dtn.^mn^mmzmijavx^ 

[0 10 4] 

^, mm^mMmizj:ijmiisLhyf^^mmmizif/om^. m^mm^m. ^uy 
, Mm^AaiM$:#Sc n.nMmm&iWL^'^Mmthz.}L\z^^)mhi(\.fz.±M 

^Wi^mzj^^tkM^. V:iL^;vr ^ J (DEAE) -12:7 rn-x 
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. DIAION HPA-75 i^Mit^nm) ^l^S^>$:Mv>7t^>r5f ^3^^^ D V h 
y^-m. S-Sepharose FF(7 T;bVi/Ttt^)^© S:M^^}t^>r>i^>3^m 

^m^^t=.mys^^^u^h^^^y^-m> ^^m^m\>^r^^jv6mm. ry^-'r 
-^u-T" h^^y-i -m. ^u-^hyy^-itjt/y^m^ ^m.^M%i^m^(Dm 

So 

[0 10 5] 

[0 10 6] 
[0 10 7] 

^fc, ±fB:&^{C<l: *J|§^$-fefcgai^S:, Fmo c^(-7;i/:^l/^;b^^;i/ 

t B o c iS(t->r5^ ^ i/7!j;i/iK::i;i/^)^®'fb^^^ 
^lCj:oT=bSg3t-r-&Z:i:A^T'^So ^5^S^(^HAdvanced chemTechtl 

S^), A-:?r>x;bV-$^>>'1>(^fflPerkin-Elmer?±ig), 7 T;i/Vi/TA>r 
■7^^ (X'^:x-T^>Pharmacia Bi tech:^|g), T n ?!j (3|^HProte in Technology I 
nstrunenttfcig). ^ ^ Jjf ^ (^HSynthecel 1-Vega^±ig), H2fi:A'--fe:/5^-f • 
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v^v^y F(^HPerseptivettsg). ^^ig^m^®^^^ \^^^wt^mmL^m 

[0 10 8] 

III. -^v^uj ^ \^it^m<Dm'ik 

[0 10 9] 

ffc'&i^^riSj^t-SrilTb^T'^^o :Rfl£e^:S;Mi:bT, EscherichiaMlC 

obacter MtcMi-'Slgi[^%$:?^^^g|^h LfcOrHf':^ y > - 1 0 (Dm^. Arthr 
obacter MtcM-T'Sl^^fe^^^^^fejil^^ Li/^tf ^ >K 2g)igjt. Agrobacteri 
uoM ICM-r -5 ^mm^mi^ tVtc.rT.^^V-y^^ <DmM^ ErwiniaM IC 

S: S r t *^T' ^ So 
[Olio] 

[0 111] 

IV. 4¥:^Auymm^±0mmf^n^mm^^mw0mm 
( 1 ) AD ymm^±(Dmmfs^<Dm^ 
4¥:^^^uymm^±<Dmm^is^<Dm^it. Mn<7)mm<Dfs^m^mizm\::'xn 

[0 112] 
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feV^T^i, P H 5 — 1 0, ^ L< (iS — g T'$>'g>o 
[0113] 

mmmm. mmmmm. nEPEsmmm. Mops^^m. mmyi^mmmmrjt 

[0 114] 

tt, NAD PH. N ADHfe-5^^^*^(D^fi^D«^#fc#^^:S:mv^-g>3i:*^■e^, ^ 
^b<liNADPH$:felf^- Hij^X^^. 
[0 115] 

f^X^^if^. tS^MiZitO. 0 1 inM~ 1 0 0 mM. <fc U ^? * L < 0 . 1 mM~ 
1 OmM(OmmV$>^o ' 
[0 116] 

[0 117] 

X^^H)^. ^jgCliO mMA^^j 1 0 0 mM, cfcUifjgtCttO. lmM*^e>10m 
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[01 1 8 ] 

mMoymm it^j^ 5^1^© ^ v ^ ^ y if© j; e) ^j^mmv % m v ^ § r y^^^r- % s 

, ^?M{CliM^5?S4'©iiltttO. OlmM—O. 2MT'^So 

;S^5^cMv^&^m^g|£^c#^cMlS^i:&v^*^ iiso. 0 1 mg/m 1 *^e> 1 0 

0 m g /m 1 oa^^H-eM^S S:^f o o 
[0 119] 

v^lSy, 'fa©^$|^ejt7b^?gAL;t^a't?feoT*;i:VAo ^7^, TIB (2) (Dm 
[0 12 0] 

M^5:^tf^H©iait;&W* Lv^c IPt>, Kmumt. 1 on^^j^ej 6 0 "C, J: y 
[0121] 

^:&Si:bT, M;tli, i2>Mlc0CTi^3^Mfls^n x'hy^:?^-^ (hpl 

fT{C#oTNADH^NADPH*tliM-r<5^-^lCtt, ^f^m<D 3 4 0 nm©PR 
-D-^i/;i/n-X 5 - U >^U^*^ b-r V^^--^tCfeVNT«, 3 4 0 nm© 

^^(Dm^p^^^^mt^^vm^-r^ ^anz^v ^m<omniz^^^m:}^-r^ n a d 

[0 12 2] 
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[0123] 

*^ -5 5: & S r jb^ T' ^ S „ 

[0124] 

[0 12 5] 

s:&^^c^^^Tti. >R^5^r^t±, i O:^)-- 1 B}?)^0^ L <, i »J^?^ L< i±3 o 

[0 12 6] 
[0 12 7] 

[^jgM] 

[0 12 8] 



3 4 



ffiU^t^ 11-3033389 



f^sjjL 1 1 —0 3 5 7 3 9 



E, coH XLl-BlueiJJ^ (m^^icUMA) 5:16^:?, 1 0 m 1 © L B M^*:^:* 
[0 12 9] 

gB^J##l 2^j:tJJl 3. gB^J##l 4 feiitXl 5, BH^J##1 2feJ;t5 1 6 
, gB^J##l 7feJ:t)tl 8, mn^^l 9^<I:t5l 3 ©IgSBB^iJOOM-^-fr 5:^^ 
S 5 'j^jgtC B a m H I feJ:tKE_co_R I ^J|^^*^I^S|5fi^$: ^tl-ftl^-T-S -fe 
>;^^^-f V-feJ:a^T>5^-fe>X>^^-rv-, @23«J#-^2 2^3 J: Of 2 3 (Df^tf 
eB^J®^-^-&S:^-rS 5 'mmz B am H I ^JIS^^^rafe$:^ti-?ti^-rs 
•fe > X >f V - ^ J: Of T >^ -fe > >r V- D N A-^^:^ fli v>T-^^g b 

[0 13 0] 

^-fefipcDNASr^Mi: LT, :i;rie>y^>r V- TaKaRa LA-PCr"^" Kit Ver. 
2(S?@3gtfclg), Expand™ High-Fidel ity PGR System(/<- U • -T>7\-f 

iAt±iS)^:tliTaq DNA polymerase (BoelinngerttSS) ^Mv^. DNAThermal C 

yc 1 er ( A° - > ;i/ V - -v > itig) P C R 5: o c 
[0131] 

PCRtt. 2 k bJt^TCDDN AB^;^-ld;9 4 TC-e 3 0=e>^, 5 5 3 0 1 
7 2X:-e2:9-ra*>^^S;R^5XS^ li^-Y ^;i/i:L/T. 2kb$:®x.eD 
NA^T^tliQ 8X:T'2 0#^, 6 8t:T'3^^*^e>^■&H^SX®$r l-9->f 
bT. 3 0-9->r^MTo7t^, 7 2TCT'7 45'^jK^S$-B:-5>^#t?^fo;to 
[0 13 2] 

PCRICJ: Uiiilli$tlfeDNA»T>t®eit>. 5 'pl^jgtC B a m H I feJitKE c 
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y^-r x'-$:fflV>TfiiI@$4x;tDN Am>iliMI^^I^B_amH I iS^XJ^ E c o R 

^ -r V - ^ J; T > 5^ -fe > y''^ -r V - M V ^ r ifijig s n i'c D N A urit tips^ 

am H I-eM-fbl/T^- 
[0 13 3] 

m-fl:^, ^tie>MIS^*^aDNA»T>T-$:T:?!;n-X>f;i/«^^«rU Bam 
H I - E c o R I^gPNAm/irjSclctJ^ B a m H I ^gPN A^>^$:St#L/fco 
[0 13 4] 

1 a cyD^-^-S:^t"t<&jS;it±i^'<i^^-p EG4 0 0 CJ. Bac. , 172, 
2392 (1990)] mm^M B a m H I J:tJ^ E c o R I Tm-fb^. riSU-y. 
>if;i/«^^i&^^f V^, B a m H I - E c o R I ^Q-Sp EG4 0 0 

o 

[0 13 5] 

PUC118 i^mmtm) ^mmmmB&mHi'vmit^. nsu-y^^jv 

-LIBT*gt#gStlfc B am H I - E c o R I ^gP N A^;t#^ tCO V%T B am 
H I - E c o R I p E G 4 0 0 Hfit ilM-^Lfc^, a:^ 7 -;i/ifcMS:ff V^. 
#e>tlfePNA?3fcM%$: 5 1 ©^^7KC?§#?L. ^-r^-i>3>jK^£;^=fTe>r 
i: IC J: y MiJI;^^ P N A S: # >5r m W L :t „ 
[0 13 6] 

^^il^^PNA$:MV^, E. coH (*#Mcfc*J^A) DH5 a i|5^$:^£SlC«eo T 
J^SeiJI^, V-r i/> 1 0 0 /tt g/ml $:-^tfLB§^ 

[0 13 7] 

b T ^ ^ ^ y v-r ^/ >i&tt®?^jt«mf*^<Z)3 n zi-ifcMtco VNT. 
>^'^^^7v>fi/>'l 00/t g/ml S:-g-t?L B?Kijft^gp«fil 0mlT'37t;i6 

[0 13 8] 



3 6 



ffiSE#^ 11-3033389 



1 1 — 0 3 5 7 3 9 



[0 13 9] 

s D N A. Ba?rj## 8 mmay^mmm ^t^-tsdna^j; tj^@2^a#-^ 9 fa«®^ 

SBB^JS:^-rSDNA$:#t?::^^:^^ F$:p ADO - 1, @e^J## 6 la^CDJ^S 
SB^JSr^-rSDN A$:-^tf^^X^ K$:pDXS-l. B03^J#-^ 7 |H^(3Df&«B3^J 
$:W-rSDN ASr-^tf:;^^^^ K$:pISP-l, gg^J#-^ 8 la^CDi^Sgg^JS: 
m-t^DNA^^tiZf^:^^ K$: pXS E - 1, I2^J#-^ 9 Sa^®ig»@S3«J$:^ 
■^^DNAS:'^tf>^^X^ K^pTFE-1 t^^ht^. 
[0 14 0] 

Jtga-^3J#^4x;tB_a_mH I^a!aDNAf^;tfecfcUfB_a^H I^QiiipU 

[0141] 
[0 14 2] 

m:;^^:^^ K$: B a m H I^gL. i6<f(Z)DNA||T>TrS:±fai:l^#<5D:;^^l?ia 

o 

K$:pQEDXS- l il^^Lfeo 
[0 14 3] 



mStE#^ 11-3033389 



#^ 11—035739 

E. coli W3110** (ATCC14948) LB?R'f*^;%lcM® #i5Cif MIS* T'^« 
[0 14 4] 

mmii^^. 0. 0 5Mhv:^-'rly4ym^^mm (pH6. o) x-gt^^^^. s 

[0145] 
[0 14 6] 

:jl^;i/n:UXi; h— Tetrahedron Letters, 38 , 35 , 6184 (1997) IS* CD 
M9*6l>^55^:%il^^;i/a:y >(.U 0. 1 9 

X y X y h - S: 0 . i 9 «^i?ii5cTO-ett^W*t?^ -5*^, m 9 M'pm 

[0 14 7] 

E. coli wsiio^ (ATCC14948) ^Lmw^^mzmmi^xnwi^jmi^x^mx^ 

[0 14 8] 



3 8 



^ 11-3033389 



II 



1 1 — 0 3 5 7 3 9 

^^fe#:DNA 2 0 0 fi s^mmmm s_a^3 A I v^^m^tL. m^nt^m 

itBNAm)i^. iy::L-^U-:7.mm^mM^Mm (2 6, OOOrpm, 2 
O-C. 2 0hr) iCfctl, i^--rX4>®L;t„ 
[0149] 

MrJJ'HtCj: y^^$tl7^:^^$*^4~6 k b ©DN Af|T>^=&, tflS^^ B a m 
H I-eM^tbT^^^^-pMWl 1 8 (::i^y3j<>S^'->t±Sg) IZ'^^f^-i/my 

[0 15 0] 
[0151] 
[0 15 2] 

PMEW73^ H i n dlllfeJcD^ S a c I -gZiam-ft: =^ e>tlfc@B3i?(I#-^ 1 OlZ 

-PEG400 CJ. Bac, 172, 2392 (1990)] (D-^JV^i; U- — y ifV^ hlZM^L 
TpEGYMlSr-f^igLifeo 
[0 15 3] 

±ia H i n dlll- S a c I ^gPN A^>^$:/<^ -pUC19 [Gene, 33,103 ( 
1985)] g)H i n dlll- S a c I a^fe{C3^MLTpUCYM-l$:f^lgLfc„ 

Genbank©T^-^/><->?.C«^<:^J^||(D^^Ei^|&SBB3^J'W#J; ^- 
^C^f A$ tlT^ D N A»r>^tt y a eM^-e^^r-g-^ti-S^^^^re-A^ofeo 
[0 15 4] 



ailiE#^ 11-3033389 



11 — 035739 



, y a eMite^$:+:0-|g3^$1±S J;e)^5fflm;t^*^^^^-^PCR^ (Science, 
230, 1350 (1985)] $:Mv^TTIB^^^C J: U b;/^o 

[0 15 5] 

am H I ®frj|^^^-9->f l> $:f^ini^-&fc= 

S^-fe^DNASr^Mil LT, 3tl g> V- fei:t>'Taq DNA polymerase (Boel 

innger^ig) DNA Thermal Cycler (Ji—^yznjl^—V^Z-^y^M) 

[0 15 6] 

PCRtt, 9 4"CT'3 0#^, 5 51C'T?3 0#^, 7 2 t^T' 2 

ffrx^^ 1 i^-r^;i/i: 3 ov^ i^;vn^^^. i 2^7? 7:$>^^f5^i±s^#7? 

[0 15 7] 

iii|i$tlfcDNA»T;i^J:tJfpUC118 (^?S5ttt^) ^^|^^^B_amH I T'^ 

#:DNAS:]|i#L:t„ 
[0 15 8] 

Mffig|x.#DNA:«)«y a e MM-S^-e^^ Zl i: 5: DN A@H3?(I$:^^t-S :i ^ 
cfcoTflt^Lfc^. ^3^^^^ — p QE 3 0 (Qiagen^fc^){c-9-:/^n-n>:JfL, 

fee 

#^tlfcMglx.^DNA$:pQE YMl 
[0 15 9] 

pQE YMl $:«V^T, M E 7 ^^rSiSJCt^^o T?^S^«|#, m^mMM^^ 
T>bfS/U > 1 0 0 g/ml S:-^tfLBIi5c^:ffilC^^b. 3 7't:T*-Bfe^# 



miE#¥ 11-3033389 



#^ 1 1 — 0 3 5 7 3 9 



[0 16 0] 

(1) mmm 1 X'mmht:izf^ :^ ^ Kpado-i, pdxs-i, pxse- 

1 t.r=.},t:ny hU-AyHVT p E G 4 0 0 coli DH5 a t5f;lC^ti^tl^A L 

, 1 0 0 fi s/raimm(D:^^^^ i/yizmu^^^-rmM^mm. coi 

i DH5a/pAD0-l, E. coli DH5 a /pDXS-l, E. coli DH5 a /pXSE-lfe i: D^E. co 
li DH5a/pEG400$:#'5r^^b;feo 
[0161] 

^r^y (thiamine) If ^5? ^ >Bg$:-etl-f tl 1 0 0 m g / 1 , p-tKD^ 
t/^M^mm 5 0mg/l, X/<^^/V-f 1 0 0 /t g/m l^^iOL/feL B 

[0 16 2] 

^«^T^. #^©^«?SS:10^a^bfco 

#^®I^^IS3 0 0 iti 1 lZ2-':f^J-}U3 0 0 fit 1 :i5^XJ^itf^X\^-X3 0 
OfiLl^M:^. ^^l/^tf-X^/H «/^-MB- 2 0 0 (^^H^ttjg) -C5^^ 

[0 16 3] 

M:/^>^-;i/M*©CoQ 8 nv h^^^-f - (LC-iOA 
[0 16 4] 

:^7^AttDevelosil ODS-HG-5 (Ig^^fft^) $:MV^, ;>l ^5? y : n-/\^-lJ-> 

= 8 : 2<Dmm^^m^ilL. 1ml /mi M^^S^R 2 7 5 nm(D^# 



miiE#^ 11-3033389 



#^ 11—035739 



[0 16 5] 

[^1] 







[OD660] 


CoQ8^M» 
[mg/L] 




E. 


coli DH5a/pEG400 


5.8 


0. 63 


1. 1 


E. 


coli DH5a/pAD0-l 


5. 5 


0. 98 


1.8 


E. 


coli DH5a/pDXS-l 


5.2 


0. 85 


1. 6 


E. 


coli DH5aXpXSE-l 


5. 6 


0. 67 


1. 2 



*1 : ®f*^l^-aS«CoQ8^lia[nig/L]^l O^L 
It ^ ^gfeW* [0D660] o :fcffi-e^ b fCo 



C o Q 8 © ^ tt, 3 > h □ - ;i/ttDH5 a /pEG400 Jt«^ L , DH5 a /pADO-1 
, DH5a/pDXS-l^<fctKDH5a/pXSEl-l-eii/t^lCl^A^o:to #tC, HJfeM IT? 
lltfi b ;t D N A $:^T#A L }tDH5 a /pADO-l(Cfe V^T«*>l©V^^Mf£;^)^^e> tl 

fee 

[0 16 6] 

(2) M2mM^10mlAtlt:Lm,mmz. ±m (D T-Sl#LfcE. coli DH5 
a/pDXS-l^fcttE. coli DH5a /pEG400$:^4x-€'n=K® 3 0*C-e7 2^^ 

[0 16 7] 

M:^^^2^jc^-rc 

[0 16 8] 



4 2 



ffiliE#¥ 11-3033389 



11-035739 



m 2 ^ :kmmmmmi^<D c o q s ±m 





[0D660] 


[mg/L] 




E. coli DH5a/pEG400 
E. coli DH5a/pDXS-l 


3. 1 
2.5 


0. 49 
1.02 


1. 6 
4. 1 



*1 : 0<*l^-^»{iC o Q 8^ilS[mg/L]^l O^U 



C o Q 8 (D^mAit. nyhU -;i/^DH5 a /pEG400i:itf{ DH5 a /pDXS-1 
[0169] 

(3) ^g|x.:^JIiS{Cj;SC o Q SCD^M 

HMMi Fp egymi ^fctt=i> hn-;bi:LTpEG 

4 0 0 $:E. coli DH5a^*lC#Ab, 1 0 0 ^tt S Xxa 1 mm<Oy^^^ ^ J t/ 
^iC^JftS^ra^-TJ^^^K^^E. coli DH5a/pEGYM1^3J:tJtE. coli DH5a/pEG4 

[0 17 0] 

;^;i/3-Xl%, tr^f^>Bj lOOmg/1, tf^^>Bg 1 0 0 m g / 1 
. P -/N-r KD=^ri/^S#^ 5 Omg/l^;&nL;fcLB^:%^ 1 0ml Atl^ 
^mifJCrtie>?^KeSI^S:ffiSL, 3 Or-r 7 2^^igM^#L7to 
[0171] 

[0 17 2] 



4 3 



11-3033389 



11-035739 



^3^ ±mmmm^^^(DCoQ8±m 







[0D660] 


[mg/L] 




E. 


coli DH5a//pEG400 


14.44 


0. 83 


0. 57 


E. 


coli DH5a/pEGYMl 


13. 12 


0. 94 


0. 71 



*1 : Sft:rt#ft}iC o Q 8^M»[ing/L]^l OfgU 

fim.^ [0D660] -e#J o fcffi-e^ U fCo 

C o Q 8 =1 > h n -;i/ttDH5a/pEG400^i±;i{ DHSa/pEGYMlT? 

[0 17 3] 

(1) V>r 1 0 0 A g/ml^inb:tT B^:® lA^hh^-^ 

5 g S:7K9 0 0 m lic:^|j?b, KHgPO^^rO. 1 7M, KgHPO^SrO 

i^^lC, ^MM2 (1) T'm#L/fe, E. coli DH5a/pAD0-l^:^liE. coli DH5 
a/pEG400&-?-tl^tl^fiab, 3 QIC "T? 7 2^^4gM^«L7t„ 
[0 17 4] 

mmmr^. mmmz cd (Z)CoQ8®^»^^i^^a):&^ic<i:yMK-8 

[0 17 5] 



rniE^^ 11-3033389 



if^ip 1 1—03 5 7 3 9 





[0D660] 


[mg/L] 




E. coli DH5a/pEG400 


23.2 


1. 1 


0. 46 


E. coli DHSa/pADO-l 


23.5 


1.8 


0. 75 



MK- 8 (D^Mili, n:/ hn-;i/t5fcDH5a/pEG400i:itfeLT, DH5a/pAD0 
(2) mgM2 (1) T^#L:tE. coH DHSa/'pDXS-l^T^liE. coli DH5 a / 

PEG400S:, jtia (1) ^mm<D:^mx'mmi^. mMm>mmc^:^MK- 8<D^m 

[0 1 7 6] 

[^5] 









[0D660] 


MK-8^MS 
[mg/L] 




E. 


coli 


DH5a/pEG400 


42.8 


2. 41 


0. 56 


E. 


coli 


DH5a/pDXS-l 


44. 0 


2.96 


0. 67 



*1 : m(*:f'S'^*«C o Q 8^fcM» [mg/L] Sri Of^U 
fcMiSr^W*[0D660] T-f ijo fcfii-T?^ LfCo 



MK- 8(Z)^JgSli, hn-;i/^DH5a/pEG400i:it^LT, DH5a/pDXS 

[0 17 7] 

' m6M4 Erwinia carotov ra tC J; S C o Q 8 <3D5feM 
4 0 0 $: Erwinia carotov ra IFO-3380t^clC^A L, 10 0^ g/m 1 



4 5 



11-3033389 



#^ 1 1—035739 



J^>(i/y ^cmt^;'f^ $:^t-?^eiKil^IFO-3380/pDXS-l is J; t?IFO-3380/ 
pEG400S:5i#L7to 
[0178] 

Ts^^^f- J-^^i i/yt^l 0 0 A g/ml^lrtlLfcLB^^SS: 1 0 m 1 Atlfct^ 
^«^T^, mmm2 (D i:|Hf#<?)*^lCj;y?^K$K|j|^lCj:-5CoQ8© 

[0179] 

[^6] 



||6^ Erwinia carotovora j: ^ C o Q 8 





0D660 


CoQ8^]S» . 
mg/L 




IFO-3380/pEG400 


1- 68 


0. 26 


1.5 


IFO-3380/pDXS-l 


2.48 


0. 45 


1.8 



*1 : 0^F^-^fif:iC o Q 8^Sft[mg/L]^l O^U 
fcffl:^:3tW*[0D660] -C#Jo fcffiT-^ Uf-o 

C o Q 8 <?)^^*li, n > h n -;i/*5NlFO-3380/pEG400i:it^ IFO-3380/ 
pDXS-1 fClg;6^ t3 ;t o 

[0 18 0] 

miM5 : Erwinia uredovora fC <j: ^ rL tf::^ y >^3<fc tJ^:??? Dx"/ W K®^jg 
HJfeM 1 T'5t# Lt^-:f^7s^ FpUCYM-K pQEDXS-1, pQEYM-1 ^feli3>hn- 
LTpUC19feJ;tJtpQE30$:n:ly^ h n 3K l^- S:/ 3 J; tj Erwinia uredovor 

a DSM-30080^*{C#AL, 1 0 0 g /m 1 T > fcf U >lcmmi4$:^-r 

?^jS^^#iE. uredovora DSM-30080/pUCYM-l. E. uredovora DSM-30080/pQEDX 
S-1, E. uredovora DSM-30080/pQEYM-l, E. uredovora DSM-30080/pUC19J3<J; 
tJ^E. uredovora DSM-30080/pQE30$:^^ L/ 

[0181] 

ryift^Vy lOOyttg/ml, ^JVn-y^l%^ tr^?^>Bi lOOmg 



a}iE#¥ 11-3033389 



#5p 1 1—0 3 5 7 3 9 



/I, l:f^^>Bg lOOmg/l. p -/N>r Kn >>^SS^ 50mg/l 
[0 18 2] 

^ ->'l/MS::9•^3^ltft$:MV^, 4 5 0 n mODPR^SS:?i^-r-5 3 1 J: t> 
[0 18 3] 

[ig7] 



B 7 ^ E. uredovora ff ^gfej^^d JlSCoQSioJ; TJ«:«7 n 7^ / ^ K^S 









C0Q8 






OD660 


mg/L 








DSM-30080/pUC19 


2. 00 


1. 15 


1. 0 


1. 0 


1. 0 


DSM-30080/pUCYM-l 


1.88 


1.39 


1. 3 


1.5 


1. 6 


DSM-30080/pQE30 


2. 52 


1. 29 


1. 0 


1.0 


1. 0 


DSM-30080/pQEYM-l 


1.92 


1.36 


1.4 


1. 7 


2. 2 


DSM-30080/pQEDXS-l 


2. 12 


3. 21 


3. 0 


5.6 


6. 7 



M-30080/pUC19i: jtieb, DSM-30080/pUCYM-l'ett^tSlC?g;b^o 

l^filic, C o Q 8©^S4J3J;tJf;!7n7^y-r K-fe^o^j^aiit^lc, n>hD 

- ;i/^DSM-30080/pQE30 i: itii DSM-30080/pQEYM-l «t tJfDSM-30080/pQEDXS-l 
[0 18 4] 

HifeM 6 >fe-^^MM Rhod bacter sphaeroides :6^ e)®^y:/U7-Y F-ft^^© 



mSE#^ 1 1-3033389 



Ij^^L 1 1 — 035739 
(1) R. sphae^oides*^P,®DXS^le^®IK# 

i^mmr* B ffi ^ tit=.msmB^mm s: m v n t , m^mmr^^^ $ 4x r ^^ ^ dxs^Jx 

^n^57*$:genbankj; y^^Ljto Haemophilus influenzae (P45205). R 

hodobacter capsulatus (P26242) , Bacillus subti lis (P54523). Synechocystis 
sp. PCC6803(P73067)^J: tJtMycobacterhm tuberculosis (007184) ^1? ^ D 

mvt^. ^^r^ jmrnrnzMj^-r^^sm^i^R, sphaeroides (^)zi k>^m^ 

[0 18 5] 

R. sphaeroides KY4113I* (FERM-P4675) ©^fe^D N A ^^^i: LT, JifB 
Zf'^'i^-il. Expand™ High-Fidel ity PGR System - V y iff — • 
^±iS)^MV^, DNAThermal Cycler(A— ^jp — ^;>'^/N°>t±^) P C R 

[0 18 6] 

PCRtt, 9 4t:TM0#^, 6 0t;T'4 0#ra, 7 2 X:T' 1 ^K^b^ 

mx.m^i'^^f^Jiyt.LX. 3 o-9--f ^;i/^fofe^, 7 2t:T'7^|^;K/;5$-&S 

^ff•T?^fV^> Se?l^-rSDNA[^;t^5i#Lfe„ rODDNA^r/t^DIC DNA Labe 
ling Kit • x'>/^>ri:.^±M) Srffiv^TD I Gli^Lfco . 

[0 18 7] 

R. sphaeroidesODX S^^^^^SSrSDj^-rSfett), KY4 1 1 3i^(D^ J 

A ^mm L ;tc M^^m s a u 3 A I xm^m^t Lxt/3 mm^^mmm^t^miz 

J:U4-'6 Kh<DDNAm}i^mmhr^. mPlSiAm^t B am H imfbLfc^ 
i'^-pUCig SrLigation Pack(n ^y /K> S:M V^T3*i^g L, :^J© 

SDH5 alC?^3^^^Lfeo T^M^^f^^rT >kf i/U > 1 0 0> g/ml Sr-^tf 
LB:/i/- hic^^L/> ^1 0 0 0 om<onu—-^m^. 

[0 18 8] 



4 8 



miE#¥ 1 1-3033389 



d^ip 1 1 — 0 3 5 7 3 9 



[0 1 8 9] 

E. coli muom (ATCC14948) S:, L B?|^#:^:teJcffie b, ^^itJiig^T'^ 
[0 19 0] 

^M#:$:> 0. 0 5MhV:^-^ly^ymmmm. (PH6. 0) M 
[0191] 

n^tit=.^mmMm^^ 1 --T':«-^e/^i/;i/n-xo. l % Sr-^tfM 9 

1 ^2^=^ i/;i/n — XJi> J. C. S. Perkin Trans I, 2131-2137 (1982)lC 
[0 19 2] 

1 -'r'^^V^^^)\jU--XO . l%$:-^tfM9M^i>^5^^;©Jt-e^WLT#fc 
zin— M9«^J?li^^^i: 1 -^:^:^i/^^;bD-XS: 0. 1 9 
ft^f-^^^c^^^lCl^^y :«7b. 1 -T^:r^i/^i/;bD-XS: 0. 1 9 S^i^^ 

li^^^T^^WT'^S;?)^ M9«^i>^5c^^Ttt^WT'^5&VA, 1 -7^:^^^/ 

[0 19 3] 



4 9 



ajfl#¥ 11-3033389 



1 1—035739 

mME l*5f;{Cp DXS- 1 $:#ALfei:3 5, 1 -^'yt'^ty^iyjvu-p.m^ 

o 

[0 19 4] 

( 3 ) D X S 1 ^ J; D X S 2 ® ffiMttl^l^ 
K Y4 1 1 3mmM(D^ m^m^2 7J^>^e>3&-5DXS 1 5:3- Kt--5DNA»T 
;t-> «fc tJfIH^J#-^ 2 9>6^e>:&SDXS2$:z3- K-TSDN AI^>tS:^>^'<^' ^ 
-pUC 1 9® 1 a cyn^-^-TtJSlC3S|sgU3t::^^>?.^ K?:#^bfc, 
[0 19 5] 

rtl?>«I^L:fe>^^X^ KS:^tl-?tlME l«fetC^AL;thr5. DXS 1 ^ 
<kUfDXS 2v^i'4^tJME 1 ^CD 1 -y^yt^ty^iyjvu - yt^M^^^mnvt^, 
&.±<DZLlltf^^. R. sphaeroides tj:tf;i/tf:y^^^U'fe;i,T;i/^ti K 3 - U V 

ttSr^-rSDXS 1 33J:r;fDXS 2(DDXSae^^2o#oz:i:*^i{ai^L^o 
[0 19 6] 

I^JfeMl (2) ®-e#e>ti:t:^M®^5^;i/nii;;;^i; h -^m^ft^MI^ME 7 
[0 19 7] 

^Sfls:?: 1 0%yu-fen-;i/$:-g-tf 1 mM HE P E STK^IiS'e 2 O^^i^LT 
^^i^Mmz^ mMMQ (1) Xi^^Ltc^ sptaeroides MAnzm<D¥ J 2^ 

[0 19 8] 



5 0 



miiE^¥ 11-3033389 



m 

#^1 1-035739 

[0 19 9] 

[0 2 0 0] 
[0 2 0 1] 

^SgM7 mm^^^^mmiZj::S>=L\^^J 2/- 1 0 (CoQlO)cD^M 

2 9*>b:&SDN AllT^tDXS 2®Ji§gjC. KY4113^5^ffi3l5®glnByn^- ^ - 
3^^b. iS^^^^^^-pEG400{CffALTf^^Lfe>^^X^ K&pRSDX-lfeJ: 
tKpRSDX-2i:-^i&Lfco ^fe, yaeMiiDXS 1 $:^5? >^AIC3®ML, glnB>'"n^ 

^ FS:. :r.ly^ hU7i<]y—i/3l/ (Bio-Rad^±^) J: y R. sphaeroides KY411 

[0 2 0 2] 

^WbT^fennn-S: 1 o 0 g/m 1 ti^®;^/^^^ y V-Y i/> Sr^tfL 
[0 2 0 3] 

#ejti:tS«ci: y^^:;^^ K»m (Qiagen^±ig) b, Ljt ^ F 

$:^J#bTV>S:it$:St^bfco roj;e)tCLT#e>ti^?^jRjKgli*;$:KY4113/p 
RSDX-1. KY4113/PRSDX-2, KY4113/pRSYMDXlfe J:tJfKY4113/pEG400^^i&Lfc, 
[0 2 0 4] 

iirjvn-:^. 2%, K:fhy l %, l %, NaCl 0. 



5 1 



ffi|iE#^ 11-3033389 



#^ 1 1-035739 



5% (pH7. 2, NaOHX-mm ] S: 5 m 1 Atl?^MIg^#lC#0W^g|^ifs:$: 
[0 2 0 5] 

;i/=3-x 2. 7%, zi->:^5^-yu^- 4%, ^mr>^-^7A 0. 8% 
> V>mi:fyV^/>> 0. 0 5%, U>^2:^U'i7i^ 0. 0 5%, «SMvt5?>-> 
^/A - limim 0.0 2 5%, 77K5fDi^ Smg/l, ^r^> 

8mg/l, :^=i-3^>^ 8mg/l, h b-::^x I/jjO h 1 m 1 / 1 

[0 2 0 6] 

^^«iT^^jfeM2 (1) <DCoQS(D^MmhLmm<D-jjm\z^^). mmmm 

^lCj:SCoQl OcD^M»$!^^L;to S^MS:* 8 C^fc 
[0 2 0 7] 

[*8] 



^ 8 ^ 





r*[0D660] 


CoQ10^«»[mg/l] 


KY4113/pEG400 


23.7 


65.2 


KY4113/pRSDX-l 


23 


81 


KY4113/pRSDX-2 


24.4 


81-9 


KY4113/pRSYMDXl 


25.8 


117. 9 



C o Q 1 0 ^^m\t. =I> h n-;b^*KY4113/pEG400^itgf LKY4113/PRSDX-1 

> KY4113/pRSDX-2^imY4113/pRSYMDXl'eii^SlC^^;&^o T^o 
[0 2 0 8] 

(1) yaeM»^^®]f|63^fb 
y a eMm^^S:-f-^^^S-^SJ;s)JfcM^;tfls>^^X^ KSrPCR^ CScie 
nee, 230. 1350 (1985)] SrMv^TTia^^tC J; »J«^Lfec 
[0 2 0 9] 



5 2 



ffiSE4t^ 1 1-3033389 



m 

1 1 — 0 3 5 7 3 9 

L ^ SB S: ^ -r r > ^ -fe > y ^ -r V - $: D N A ^ *i M V ^ T ^ L o 

a m H I <DMmmmi)-4 h 
[0 2 10] 

DNA polymerase 

(^-VZy:fy'-itm) DNA Thermal Cycler 

[0211] 

PCRli, 9 4TCT'3 0#^, SS-CT'SOf!!?^, 7 2 1CT 2 4>^*^e>J&S^ 

^SXSS: 1 -t^-^r 3 i';i/^To;t^, 7 2TC-e 7:$^^^i;S:$-frs^fr-e 

Jt(@$nfeDNA©i>^fei:y:pUC118 (^?S5tttig) ^fUm^^ B am HI-eM 
[0 2 12] 

^^t^X-^DN A:«>^y a e M^-g^l^^-S 3 S: D N ASBa^JSrS^^-r S d il C 
[0 2 13] 

y;yn-xy;i/g^^gfr$:^f V^ B am H I^aSy a e M^-e^-g-;t D N A t^^t & 

pQESO (QIAGENttIg) ^ftfgB^^ B a m H I xm^tWi. T i^S U - X ^ JVmM^ 
m^n\'^ B a m H I^gpQE30^;t$:Bg^L^- 
[0 2 14] 

-hlB-Zf^^^tlfe B a m H I mMy a e Mjtfe^-^^D N Algf^t B am H I 



ffiSE^^ 11-3033389 



#^ 11-035739 



5 n 1 (J^mMii^\z.mm\.. 'y^^-v^-^ix^^^Toz.t.xzii^ym.m^X.^'D't^p. 

[0 2 15] 

^ffimx^^tDNAS:MV^, E. Coli JM109|5^S:SMlCtieo T?^®^^^, 
nW^W^yy\£iy^) > 1 0 0 A g/ml Sr-g-tf LB«3^^:^tC^^L, 3 7X; 

[0 2 16] 

[0 2 17] 
( 2 ) y a e M^te^H^CD^gftilU^ 
® y a e MM^^M^K^SKSg 
(1) •ef^fifeb;tpQEDXR$:S^C<fc t;pREP4$:;e"t<SE. coli M15:^(QIAGEN?± 
$^)tc^AL, T>tr^y >200^g/mU :*:^v-Yi/>25Aiff/mUciltfe$:^-rM15/ 
pREP4+pQEDXRt5|5$:#fco 
[0 2 18] 

M15/pREP4+pQEDXRt*$:r>lf i/U >2 0 0 /* g/ml, ti-f-^^iVy^ 5 /i g 
/ml $:-g-tfLB?g^^«l 0 0ml tfi. 3 7*CT'^#L. 6 6 0 n m®M;i^*^ 
0. 8tcMbfc^,^,T->ry >^ntf;i/5^;t7!/^^ hi/KS:$|^iMO. 2mMlC;5;S 
<fce>JC^inJbfc. $e>lC3 7TCT5^^^#Lfc^, (3 0 0 0 r pm 

, 1 0 4^^ lCj:oT^«_h?»$:|^VNfc„ 3©^^^ 1 0 0 mM h U 
?K(pH8. 0) 6mllCjg^L, ®^?fi^«g#li(SONIFIER,BRANSONttM) 

xm^x^-D-D-m^x^fc. %^t\,fz.mwmmwL^'&>Ki'^m cio, ooorpm, 

S^'>:^J^A(QIAGEN^tag)lC3lb, 2 0 m 1 (Z)gfc?t^®?|g C 1 0 0 mM hUXJ^ 
^ (pH8. 0), 5 0 mM -r ^ 0. 5 % Tween 2 0 ] -l??5tf^ L 7^: 

o O ^^-e^ffi^»?|t C 1 0 0 mM h U T^^m (pH8. 0). 200mM-r^ 



miE#^l 1-3 0 3 3389 



m 

1 1 — 0 3 5 7 3 9 

^y-;!/] 1 0ml ^mmv. mmm^ Ira i':5'D^mvr=.o 

[0 2 19] 

#^W^CC)V^TMe«^:^RI^ (B i o Ra d?±©ge4^»^^j/ 

mhr=.o 1 -7':t^iy-J)-^i/}lu-::x,5-Vym(0^mit. HPLC li^j^J^iS 
enshu pak NH2-1251-N(4.6 x 250mm, Senshu^a:^)^ #ifrM : 1 0 OmMKHZ 
P04 (pH3. 5) ] IC j:oT 1 9 5 nni(7)PR)teSS:?|[I^'^S:&^'t?f?ofeo 
[0 2 2 0] 

■^mmodx smBi^^-m^m-r^-:f^y^^ fpqdxs-i ^ _hgB n mmzE, coi i 

M15/pREP4|5|?lC^A M15/pREP4+pQDXS-l*5^5:«fco 
[0 2 2 1] 

^mmdyi smB^^Z O mi (DKl^m CI 0 OmM h U Xf^^ (pH7. 
5). 1 0 mM fcr;l/l^>^:^ h U 3 0 mM D L - U •fe;i/T;i/7=^ll K- 

3-y>^, 1 . 5 mM ^ >l^n U lOmMMgClg^ 1 mM D 

[0 2 2 2] 

1 2^^;KlSb;t^, Rmm^yKX' s 0 0mnz^m.i^. m^m.iJ^^ (2. 

2 X 8 c m) Dowex 1-X8 (C 1 -M, 3. 5 x 2 5 c m) ica^ b 

. 1 %:^ia^l??§mb;tc ^ma:9'S:tgi^^, Sephadex G-10 (1. 8x100 
cm) iCjt^L. 7i(^vmmvr^. i-7^;r^i/-D-=^e/;i/n->?>5-U>g|-^ 

[0 2 2 3] 

^«&5K*^i -■7^;r^i/-D-^i/;i/n-:;^5-U ^^^r^iS Zl S:NMR:$>*f (A-50 



mfiE#^ 11-3033389 



#^ 1 1—035739 



1 0 OmM h U:^*^^ (p H 7. 5) , 1 mM MmC 12. 0. 3 mM N 

ADPHtmmms (2) cDx^mr^y a eMm^^m^^^ttKmmimnz. 
(Dmn^ 3 4 0 nMom^^-^^^mmm-ieo. mm±m)X'mM-t^:^mx-m 

[0 2 2 4] 

0. 1 bmMtLt=.&.mt±mt.mi:^mm<DRf^WL2 0 0ml mmi^six: 

XlhlZ^mLtz^. Dowex 1-X8 (Cl-M. 3. 5 x 2 0 c m) ;fj^AlC®^L 
[0 2 2 5] 

1 %:^^&7K4 0 0ml Xmm Sephadex G-10 ( 1 . 8 x 1 0 0 c m) izmm 

z 21 5. 0276 (M-H) A-4. 5 mmu] Hm^^ntcL. ^H^i; 
[0 2 2 6] 

NMRCDgO, 500 MHz) : 6 4.03(ddd, J=11.5, 6.5, 2.5 Hz, IH) , 3.84(ddd, J 
=11.5, 8.0, 6.5 Hz, IH), 3.78(dd, J=80, 2.5 Hz, IH) , 3.60(d, J=12.0 Hz, 
IH), 3.50(d, J=12.0 Hz, IH) , 1.15(s, h); ^^C NMRCDgO, 125 MHz): 6 75.1( 
C-2), 74.8(C-3), 67.4(C-1), 65.9(C-4) , 19.4(2-Me) 

3 (D^f^mm $:T;i/:j!7US3j^x7T^-if i^mm^m) x^m Lxm^n^it 

^^^^HiSJzXf^^C NMRm^l^Xm'bn^^^i3)Vty7 hit. Tetrahedron 
Letter, 38, 6184 (1997)izmM<D:^mX^^hrz 2 - C - :^ ^ JV- D - :nV ^ 
V h-JV<DNMRm^xn'bn^^^:ti;\^t/y hii^^ic— itb:to 

[0 2 2 7] 



5 6 



miiE4t^ 11-3033389 




1 1—03 5 73 9 

$ e>tCiu#®asE^^ii [a] /^=+6. 0 (c=o. 0 5 0, HgO) "v. 

^tlTV^S [Tetrahedron Letter, 38, 6184 (1997)D 2 - C - jjl D -a: 
Uxy h-;i/®fi^^S [a] D^^=+ 7. 0 (c = 0. 13, HgO) h-Wihtco 
[0 2 2 8] 

rtl^®^^*^e>, y a eM3a^^^%®^|Si|i^l±2 - C-^5^;i/-D-ai 
UXU h->n/4 - U >mt?^Sri:A^^e>*^^C;5:ofc. fiP"^. y a e M^-^^-lg 

ti^h 2 -C-:;t^;i/-D-:rU::^i; h -;i'4 - U CS^S-ffi^rWr-S 

5-y N-ry^ v--^i:^ifeL3to 

[0 2 2 9] 

® 1 - •7^:4-^i^-D-^j/;i/n-:^ 5-y ym\y^i' h>f v^^-ifoo-ffiK 
ll]66M8 (2) (DlclHLfcl mlM/i5^$:ffiv^T, 1 -5^;r=^S/- D - ^ 
n-x 5-y ^^u^jr^ ^--^©^^^fl^fttMSrM^^t^ ^^i ui:« 

1 mmo 1 ©NADPHSr^ffc-r-StS-ffiil^glf-Sc 
[0 2 3 0] 

NADPH&NADHlCg^Lfe^^, fS^Sli 1 / 1 0 0 Jg^TtCigT U fco 
1 -'r:t^U-T>-^iy}\^U~7s 5-y >^(^f^U {C 1 -^7^^i/-Y^-^ 
;i/ n - X & M V N S i: ^ < li® e> o o 
[0 2 3 1 ] 

SDS-PAGE|g^*^P,, 2f!:^mii4 2 k D a tK y ^"^^ K*^ ej#^$ tl 
[0 2 3 2] 
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(units/mg protein) 




0. 3 


EDTA 


N.D. 


MnClj 


11.8 


C0CI2 


6.0 


MgClj 


4. 0 


CaCl2 


0.2 


NiSO^ 


0.2 


ZnS04 


0. 3 


CUSO4 


N.D. 


FeSO^ 


N.D. 



N. D. }*^tt;Os^mT?^ 3^e;5^o tL^t Sf^i-o 
MnC ig^^STT® 1 -7=;r=¥i>-D-^i/;i/n-:;^ 5-U nadp 

H^(Z)Km{i, ^n-?4x2 4 9 y^M, 7. A. nyL1z.-ot=.. 
[0 2 3 3] 

^JfeM 9 y a e M^mM^mCD^W^. t ffiR 

(1) y a eM^mm^m<Di^m 

1 -•x;r=^r^-D-:^i/;i/n-X 5 - U yWll^^^ V :^^-iit>^mS^<D^ 
[0 2 3 4] 

njsMi (2) (D^iF^jty^jx.^ KpMEW4 1 ^mm^mB_ai_ix*m^t^ 

[0 2 3 5] 
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> ■ ■■ 



4f 5p 1 1 — 0 3 5 7 3 9 
T n 5 ^mmBm a i n d I I I h S a m I -eM-ftSbfe^, DNA blunting kit 
#e>tlfe¥?t-fbDNAE^;t^^{Cf^^L7^ B ail I^apMEW4 1 DNA 

o 

[0 2 3 6] 

^MmA#:DNA^MV^, E. coH JM109|5fc (SMa^ J: U ffilA) ^^miZ'^-o 

xm^mm^. mmM^mi!^^ry\ftyv yioofi g/mi t-itj^-^^-yy i 

[0 2 3 7] 

1 O 0 A g/ml t.iJi-^>(i/y 1 5 /4 g/ml Sr-^tf L B 1 0 

ml 37^1 6 ^mmmmm l r=.. 

[0 2 3 8] 

©DN A|i^>tA'5»AStiTVNe:/^>^^ F-e^sr i: 5:51^ L fee r<3D:/^X^ 
K S: pMEW41Km t^-^lrft^o 
[0 2 3 9] 

pMEW41Kin$:M V^T. ^mm^XiZ J: -5^^<2ftJi®yaeM»^^®?S^$:fTo feo 
iSmA®^^®$:®3 iCatbfe. 

pMEW41Kin$:M^#^ H i n d I I I ^ S a c I xmit riSU-:7.^JVm^ 

^m^n^^-mm^(Dmn%:mmvt:i. ^L(Dm)^^m\f^x^miz^^x. i^mm^s 

15761* fee FS1576mtm^mB^m%m J: »JME9019t5^®i&T'A#Rr 
fgr^So ^?^MKgl^*^S:5!j-^V-ri/> 15a g/m 1 i: 2 -C-^^^lz-D- 
oiUXU h-Jl 1 g / 1 Sr-g-tf LB^5c^;%lc^:^&b. 3 7 "C-e— efe^#b:feo 
[0 2 4 0] 



5 9 
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/ml HZ-C- :^^JV-D-3iV h-JVl g / 1 ^^t}h Bm.i^^^ 1 0 
ml -eS VTC 1 6^^igM^«bfco 
[0 2 4 1 ] 

§5fe«cD N A $:^|^^^ Sma It-tc it P s t I "eM^b Lt^. t. ;tFS1576it*® 

5/>lftt=inn-®^^6l^tt0 3{C5^L:fe«fjgS:i:oTfe»J. BftJiffey y a e 

[0 2 4 2] 
( 2 ) y a e M:kM^M«CZ)'f4K 

±iB®^liT'#^Stl>ty a e M:X^«^fe<fct;-?-©a**T'feS F S 1 5 7 6 ;^ 

L B^5c^%feJ;tJ^2 - c-^^;i/-D-a:y X y h-;i/ 1 g / 1 ^^tih 

Bmj^i^mzm^L, 3 7x:xmmi.t^. 2 H#©^Wlt-^v^$:ml o^ic^b 

[0 24 3] 
[^10] 



FS1576 + + 

yaeM :^ti^ — + 

* 2 : ME « 2-C-^ ^yi^-D-rc y ^ y lg/1 mm^mi'to 

y a eM^M^Mt«cli2-C-^^;b-D-3iU:;^y h - JV^^UaLtjt\,^mi& 



6 0 
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#5p 1 1 — 035739 

e^^^UfflS® ^WtCigjv^r-fe "5 3 e ^ o 

[0 2 4 4] 
[0 2 4 5] 

:7:«-X^ FV>ri/>li [Chem. Pharm. Bull., 30, 111-118 (1982)) IC|H^® 
[0 2 4 6] 

IIJ6M8 (2) (DJc^L^M^S^^: 0. 2ml icx>?r-;i/^'i7>bjt95^ (^S-^i 

[0 2 4 7] 

H4 ica^LfcJ;^tc, :7 7rx$ Fv>rt/>l*i -5=:^-=¥t/-D-^i/;i/n-x 

:^JIiSW3110;^$:LB^5c^:te. :7 :t X ^ Fv-f > 3 . 13mg/l-g-t; 
L Bli5c^%^<l:r5>':rx $ Fv>r^'>3. 1 3mg/l i: 2 - C - ;A D 
-xyxUh-;i/0. 2 5 g/1 $:-^tfLB§i^^S6lC^n^tl^^L/, 3 7 TC 

[0 2 4 8] 

^#2H#^cfe^^T, l^Bmy^mm. :7:^-x^ Kv-r i/>feJ:tK2-c-^^ 
;i/-D-3iy xu h-;i/0. 2 5 g/i ^^tii.Bm^^^±(D2mm<D^i^x 

6 1 Wf^x^^SE 1 1 _ <}, o ,? ?, P, P 



#^ 1 1—035739 

:%T' tt^ W -r <5 3 i: T ^ ^ o 3^: o 
[0 2 4 9] 

[0 2 5 0] 

[^re®^§&^] 

[0 2 5 1] 

mmmyv-^^:^ h] 

iS^J#-^l 2 : -^^DNA 
BB^J##1 3 : -^^DNA 



flJiiE#¥ 11-3033389 



1 1 — 0 3 5 7 3 9 



mm^^ 1 5 : -^^DNA 

m^mm 6 : -^^dna 

@B^J##1 7 : -^^DNA 
SB^J#-^1 8 : -^^DNA 
iB3^J##l 9 : -^^DNA 
0 : -^^DNA 
m^m^Z 1 : -^^DNA 
SB^J##2 2 : -^^DNA 
IB^J#-^2 3 : ^^DNA 
BB^J#-^2 4 : -^^DNA 
mm^^Z 5 : -^^DNA 
aE^J##3 2 : -^figDNA 
fB^J##3 3 : -^^DNA 
SB^J##3 4 : -^J^DNA 
[0 2 5 2] 



ffilE#¥ 1 1-3033389 



1 1—035739 



SEQUENCE LISTING 
<110> KYOWA HAKKO KOGYO CO., LTD. 

<120> A METHOD OF PRODUCING A ISOPRENOIDO COMPAUND AND A METHOD OF SCREE 
NING A COMPAUND HAVING ANTIBIOTIC OR WEED KILLER ACTIVITY 

<130> H11-0091N2 

<140> 
<141> 

<150> HlO-103101 
<151> 1998-04-14 

<150> HlO-221910 
<151> 1998-08-05 

<160> 34 

<170> Patentln Ver. 2.0 
[0 2 5 3] 

<210> 1 
<211> 620 
<212> PRT 

<213> Escherichia coli 
<400> 1 



6 4 



mU^^ 11-30 3 3389 



1 1 —0 3 5 7 3 9 

Met Ser Phe Asp lie Ala Lys Tyr Pro Thr Leu Ala Leu Val Asp Ser 
15 10 15 

Thr Gin Glu Leu Arg Leu Leu Pro Lys Glu Ser Leu Pro Lys Leu Cys 
20 25 30 

Asp Glu Leu Arg Arg Tyr Leu Leu Asp Ser Val Ser Arg Ser Ser Gly 
35 40 45 

His Phe Ala Ser Gly Leu Gly Thr Val Glu Leu Thr Val Ala Leu His 

50 55 60 

Tyr Val Tyr Asn Thr Pro Phe Asp Gin Leu He Trp Asp Val Gly His 

65 70 75 80 

Gin Ala Tyr Pro His Lys He Leu Thr Gly Arg Arg Asp Lys He Gly 

85 90 95 

Thr He Arg Gin Lys Gly Gly Leu His Pro Phe Pro Trp Arg Gly Glu 

100 105 110 

Ser Glu Tyr Asp Val Leu Ser Val Gly His Ser Ser Thr Ser He Ser 
115 120 125 

Ala Gly He Gly He Ala Val Ala Ala Glu Lys Glu Gly Lys Asn Arg 
130 135 140 

Arg Thr Val Cys Val He Gly Asp Gly Ala He Thr Ala Gly Met Ala 
145 150 155 160 



miE^^l 1 
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11—035739 



Phe Glu Ala Met Asn His Ala Gly Asp He Arg Pro Asp Met Leu Val 
165 170 175 

He Leu Asn Asp Asn Glu Met Set He Ser Glu Asn Val Gly Ala Leu 
180 185 190 

Asn Asn His Leu Ala Gin Leu Leu Ser Gly Lys Leu Tyr Ser Ser Leu 
195 200 205 

Arg Glu Gly Gly Lys Lys Val Phe Ser Gly Val Pro Pro He Lys Glu 

210 215 220 

Leu Leu Lys Arg Thr Glu Glu His He Lys Gly Met Val Val Pro Gly 

225 230 235 240 

Thr Leu Phe Glu Glu Leu Gly Phe Asn Tyr He Gly Pro Val Asp Gly 

245 250 255 

His Asp Val Leu Gly Leu He Thr Thr Leu Lys Asn Met Arg Asp Leu 

260 265 270 

Lys Gly Pro Gin Phe Leu His He Met Thr Lys Lys Gly Arg Gly Tyr 
275 280 285 

Glu Pro Ala Glu Lys Asp Pro lie Thr Phe His Ala Val Pro Lys Phe 

290 295 300 

Asp Pro Ser Ser Gly Cys Leu Pro Lys Ser Ser Gly Gly Leu Pro Ser 

6 6 mU^^ 11-3033389 



4f 5}2 1 1 — 0 3 5 7 3 9 
305 310 315 320 

Tyr Set Lys He Phe Gly Asp Trp Leu Cys Glu Thr Ala Ala Lys Asp 

325 330 335 

Asn Lys Leu Met Ala He Thr Pro Ala Met Arg Glu Gly Ser Gly Met 
340 345 350 

Val Glu Phe Ser Arg Lys Phe Pro Asp Arg Tyr Phe Asp Val Ala He 

355 360 365 

Ala Glu Gin His Ala Val Thr Phe Ala Ala Gly Leu Ala He Gly Gly 

370 375 380 

Tyr Lys Pro He Val Ala He Tyr Ser Thr Phe Leu Gin Arg Ala Tyr 

385 390 395 400 

Asp Gin Val Leu His Asp Val Ala He Gin Lys Leu Pro Val Leu Phe 
405 410 415 

Ala He Asp Arg Ala Gly He Val Gly Ala Asp Gly Gin Thr His Gin 

420 425 430 

Gly Ala Phe Asp Leu Ser Tyr Leu Arg Cys He Pro Glu Met Val He 
435 440 445 

Met Thr Pro Ser Asp Glu Asn Glu Cys Arg Gin Met Leu Tyr Thr Gly 
450 455 460 

6 7 {fj^i^ip 11-3033389 




4f 5p 11 — 035739 



Tyr His Tyr Asn Asp Gly Pro Ser Ala Val Arg Tyr Pro Arg Gly Asn 
465 470 475 480 

Ala Val Gly Val Glu Leu Thr Pro Leu Glu Lys Leu Pro lie Gly Lys 
485 490 495 

Gly He Val Lys Arg Arg Gly Glu Lys Leu Ala He Leu Asn Phe Gly 
500 505 510 

Thr Leu Met Pro Glu Ala Ala Lys Val Ala Glu Ser Leu Asn Ala Thr 

515 520 525 

Leu Val Asp Met Arg Phe Val Lys Pro Leu Asp Glu Ala Leu He Leu 

530 535 540 

Glu Met Ala Ala Ser His Glu Ala Leu Val Thr Val Glu Glu Asn Ala 

545 550 555 560 

lie Met Gly Gly Ala Gly Ser Gly Val Asn Glu Val Leu Met Ala His 

565 570 575 

Arg Lys Pro Val Pro Val Leu Asn He Gly Leu Pro Asp Phe Phe He 
580 585 590 

Pro Gin Gly Thr Gin Glu Glu Met Arg Ala Glu Leu Gly Leu Asp Ala 

595 600 605 

Ala Gly Met Glu Ala Lys He Lys Ala Trp Leu Ala 

610 615 620 
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•t 



( 

1 1 — G 3 5 7 3 9 



[0 2 5 4] 

<210> 2 
<211> 299 
<212> PRT 

<213> Escherichia coli 
<400> 2 

Met Asp Phe Pro Gin Gin Leu Glu Ala Cys Val Lys Gin Ala Asn Gin 

15 10 15 

Ala Leu Ser Arg Phe lie Ala Pro Leu Pro Phe Gin Asn Thr Pro Val 

20 25 30 

Val Glu Thr Met Gin Tyr Gly Ala Leu Leu Gly Gly Lys Arg Leu Arg 
35 40 45 

Pro Phe Leu Val Tyr Ala Thr Gly His Met Phe Gly Val Ser Thr Asn 

50 55 60 

Thr Leu Asp Ala Pro Ala Ala Ala Val Glu Cys He His Ala Tyr Ser 
65 70 75 80 

Leu He His Asp Asp Leu Pro Ala Met Asp Asp Asp Asp Leu Arg Arg 
85 90 95 

Gly Leu Pro Thr Cys His Val Lys Phe Gly Glu Ala Asn Ala He Leu 
100 105 110 

6 9 mSE#^ 11-3033389 
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Ala Gly Asp Ala Leu Gin Thr Leu Ala Phe Ser He Leu Ser Asp Ala 

115 120 125 

Asp Met Pro Glu Val Ser Asp Arg Asp Arg He Ser Met lie Ser Glu 
130 135 140 

Leu Ala Ser Ala Ser Gly He Ala Gly Met Cys Gly Gly Gin Ala Leu 
145 150 155 160 

Asp Leu Asp Ala Glu Gly Lys His Val Pro Leu Asp Ala Leu Glu Arg 

165 170 175 

lie His Arg His Lys Thr Gly Ala Leu lie Arg Ala Ala Val Arg Leu 
180 185 190 

Gly Ala Leu Ser Ala Gly Asp Lys Gly Arg Arg Ala Leu Pro Val Leu 

195 200 205 

Asp Lys Tyr Ala Glu Ser He Gly Leu Ala Phe Gin Val Gin Asp Asp 

210 215 220 

He Leu Asp Val Val Gly Asp Thr Ala Thr Leu Gly Lys Arg Gin Gly 

225 230 235 240 

Ala Asp Gin Gin Leu Gly Lys Ser Thr Tyr Pro Ala Leu Leu Gly Leu 

245 250 255 



Glu Gin Ala Arg Lys Lys Ala Arg Asp Leu He Asp Asp Ala Arg Gin 

7 0 ttJfiE#¥ 11-3033389 



41 



1 1—0 3 5 7 3 9 



260 



265 



270 



Ser Leu Lys Gin Leu Ala Glu Gin Ser Leu Asp Thr Ser Ala Leu Glu 

275 280 285 



Ala Leu Ala Asp Tyr He He Gin Arg Asn Lys 

290 295 



[0 2 5 5] 

<210> 3 
<211> 80 
<212> PRT 

<213> Escherichia coli 
<400> 3 

Met Pro Lys Lys Asn Glu Ala Pro Ala Ser Phe Glu Lys Ala Leu Ser 
15 10 15 

Glu Leu Glu Gin He Val Thr Arg Leu Glu Ser Gly Asp Leu Pro Leu 

20 25 30 

Glu Glu Ala Leu Asn Glu Phe Glu Arg Gly Val Gin Leu Ala Arg Gin 

35 40 45 

Gly Gin Ala Lys Leu Gin Gin Ala Glu Gin Arg Val Gin He Leu Leu 

50 55 60 

Ser Asp Asn Glu Asp Ala Ser Leu Thr Pr Phe Thr Pro Asp Asn Glu 

7 1 mSE#¥ 11-3033389 
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65 70 75 80 

[0 2 5 6] 

<210> 4 
<211> 348 
<212> PRT 

<213> Escherichia coli 
<400> 4 

Val Thr Gly Val Asn Glu Cys Ser Arg Ser Thr Cys Asn Leu Lys Tyr 
1 5 10 15 

Asp Glu Tyr Ser Arg Ser Gly Ser Met Gin Tyr Asn Pro Leu Gly Lys 

20 25 30 

Thr Asp Leu Arg Val Ser Arg Leu Cys Leu Gly Cys Met Thr Phe Gly 
35 40 45 

Glu Pro Asp Arg Gly Asn His Ala Trp Thr Leu Pro Glu Glu Ser Ser 

50 55 60 

Arg Pro lie He Lys Arg Ala Leu Glu Gly Gly He Asn Phe Phe Asp 

65 70 75 80 

Thr Ala Asn Ser Tyr Ser Asp Gly Ser Ser Glu Glu He Val Gly Arg 

85 90 95 

Ala Leu Arg Asp Phe Ala Arg Arg Glu Asp Val Val Val Ala Thr Lys 

7 2 ffiSE^^ 11-3033389 



1 1-0 3 5 7 3 9 
. 100 105 110 

Val Phe His Arg Val Gly Asp Leu Pro GIu Gly Leu Ser Arg Ala Gin 

115 120 125 

lie Leu Arg Ser lie Asp Asp Ser Leu Arg Arg Leu Gly Met Asp Tyr 

130 135 140 

Val Asp He Leu Gin He His Arg Trp Asp Tyr Asn Thr Pro He Glu 

145 150 155 160 

• Glu Thr Leu Glu Ala Leu Asn Asp Val Val Lys Ala Gly Lys Ala Arg 

165 170 175 

Tyr He Gly Ala Ser Ser Met His Ala Ser Gin Phe Ala Gin Ala Leu 
180 185 190 

Glu Leu Gin Lys Gin His Gly Trp Ala Gin Phe Val Ser Met Gin Asp 

195 200 205 

His Tyr Asn Leu He Tyr Arg Glu Glu Glu Arg Glu Met Leu Pro Leu 

210 215 220 

Cys Tyr Gin Glu Gly Val Ala Val He Pro Trp Ser Pro Leu Ala Arg 

225 230 235 240 

Gly Arg Leu Thr Arg Pro Trp Gly Glu Thr Thr Ala Arg Leu Val Ser 

245 250 255 



taU^^ 11-3033389 



#5p 11-035739 

Asp Glu Val Gly Lys Asn Leu Tyr Lys Glu Ser Asp Glu Asn Asp Ala 

260 265 270 

Gin He Ala Glu Arg Leu Thr Gly Val Ser Glu Glu Leu Gly Ala Thr 

275 280 285 

Arg Ala Gin Val Ala Leu Ala Trp Leu Leu Ser Lys Pro Gly He Ala 

290 295 300 

Ala Pro He He Gly Thr Ser Arg Glu Glu Gin Leu Asp Glu Leu Leu 

305 310 315 320 

Asn Ala Val Asp He Thr Leu Lys Pro Glu Gin lie Ala Glu Leu Glu 

325 330 335 

Thr Pro Tyr Lys Pro His Pro Val Val Gly Phe Lys 

340 345 



[0 2 5 7] 

<210> 5 
<211> 398 
<212> PRT 

<213> Escherichia coli 
<400> 5 

Met Lys Gin Leu Thr He Leu Gly Ser Thr Gly Ser He Gly Cys Ser 
15 10 15 



7 4 



aj|E#¥ 11-3033389 



l — O 3 5 7 3 9 

Thr Leu Asp Val Val Arg His Asn Pro Glu His Phe Arg Val Val Ala 

20 25 30 

Leu Val Ala Gly Lys Asn Val Thr Arg Met Val Glu Gin Cys Leu Glu 

35 40 45 

Phe Ser Pro Arg Tyr Ala Val Met Asp Asp Glu Ala Ser Ala Lys Leu 
50 55 60 

Leu Lys Thr Met Leu Gin Gin Gin Gly Ser Arg Thr Glu Val Leu Ser 
65 70 75 80 

Gly Gin Gin Ala Ala Cys Asp Met Ala Ala Leu Glu Asp Val Asp Gin 

85 90 95 

Val Met Ala Ala He Val Gly Ala Ala Gly Leu Leu Pro Thr Leu Ala 

100 105 110 

Ala He Arg Ala Gly Lys Thr He Leu Leu Ala Asn Lys Glu Ser Leu 

115 120 125 

Val Thr Cys Gly Arg Leu Phe Met Asp Ala Val Lys Gin Ser Lys Ala 

130 135 140 

Gin Leu Leu Pro Val Asp Ser Glu His Asn Ala He Phe Gin Ser Leu 

145 150 155 160 

Pro Gin Pro lie Gin His Asn Leu Gly Tyr Ala Asp Leu Glu Gin Asn 

165 170 175 



-3033389 




11—035739 



Gly Val Val Ser He Leu Leu Thr Gly Ser Gly Gly Pro Phe Arg Glu 
180 185 190 

Thr Pro Leu Arg Asp Leu Ala Thr Met Thr Pro Asp Gin Ala Cys Arg 

195 200 205 

His Pro Asn Trp Ser Met Gly Arg Lys lie Ser Val Asp Ser Ala Thr 
210 215 220 

Met Met Asn Lys Gly Leu Glu Tyr He Glu Ala Arg Trp Leu Phe Asn 

225 230 235 240 

Ala Ser Ala Ser Gin Met Glu Val Leu He His Pro Gin Ser Val He 

245 250 255 

His Ser Met Val Arg Tyr Gin Asp Gly Ser Val Leu Ala Gin Leu Gly 

260 265 270 

Glu Pro Asp Met Val Arg Gin Leu Pro Thr Pro Trp Ala Trp Pro Asn 

275 280 285 

Arg Val Asn Ser Gly Val Lys Pro Leu Asp Phe Cys Lys Leu Ser Ala 
290 295 300 

Leu Thr Phe Ala Ala Pro Asp Tyr Asp Arg Tyr Pro Cys Leu Lys Leu 
305 310 315 320 



Ala Met Glu Ala Phe Glu Gin Gly Gin Ala Ala Thr Thr Ala Leu Asn 

7 6 HiliE^^ 11-3033389 



It 

'I 

i 

1 1 —0 3 5 7 3 9 
325 330 335 

Ala Ala Asn Glu He Thr Val Ala Ala Phe Leu Ala Gin Gin He Arg 

340 345 350 

Phe Thr Asp He Ala Ala Leu Asn Leu Set Val Leu Glu Lys Met Asp 

355 360 365 

Net Arg Glu Pro Gin Cys Val Asp Asp Val Leu Ser Val Asp Ala Asn 

370 375 380 

Ala Arg Glu Val Ala Arg Lys Glu Val Met Arg Leu Ala Ser 

385 390 395 

[0 2 5 8] 

<210> 6 
<211> 1860 
<212> DNA 

<213> Escherichia coli 

<220> 

<221> CDS 

<222> (1)..(1860) 

<400> 6 

atg agt ttt gat att gcc aaa tac ccg acc ctg gca ctg gtc gac tec 48 

Met Ser Phe Asp He Ala Lys Tyr Pr Thr Leu Ala Leu Val Asp Ser 

7 7 mUn^ 1 1-3033389 



11—035739 
1 5 10 15 

acc cag gag tta cga ctg ttg ccg aaa gag agt tta ccg aaa etc tgc 96 

Thr Gin Glu Leu Arg Leu Leu Pro Lys Glu Ser Leu Pro Lys Leu Cys 

20 25 30 

gac gaa ctg cgc cgc tat tta etc gac age gtg age cgt tec age ggg 144 

Asp Glu Leu Arg Arg Tyr Leu Leu Asp Ser Val Ser Arg Ser Ser Gly 

35 40 45 

cac tte gee tee ggg ctg ggc aeg gtc gaa ctg ace gtg geg ctg eae 192 

His Phe Ala Ser Gly Leu Gly Thr Val Glu Leu Thr Val Ala Leu His 

50 55 60 

tat gtc tac aac ace ccg ttt gac caa ttg att tgg gat gtg ggg eat 240 

Tyr Val Tyr Asn Thr Pro Phe Asp Gin Leu lie Trp Asp Val Gly His 

65 70 75 80 

cag get tat ccg eat aaa att ttg acc gga cgc cgc gac aaa ate ggc 288 

Gin Ala Tyr Pro His Lys He Leu Thr Gly Arg Arg Asp Lys He Gly 

85 90 95 

acc ate cgt cag aaa ggc ggt ctg cac ccg tte ccg tgg cgc ggc gaa 336 



7 8 mSE4t¥ 11-3033389 



1 1 — 0 3 5 7 3 9 

Thr He Arg Gin Lys Gly Gly Leu His Pro Phe Pro Trp Arg Gly Glu 
100 105 110 

age gaa tat gac gta tta age gtc ggg cat tea tea aec tee ate agt 384 

Ser Glu Tyr Asp Val Leu Ser Val Gly His Ser Ser Thr Ser He Ser 

115 120 125 

gee gga att ggt att gcg gtt get gee gaa aaa gaa gge aaa aat cge 432 

Ala Gly He Gly He Ala Val Ala Ala Glu Lys Glu Gly Lys Asn Arg 
130 135 140 

Cge ace gtc tgt gtc att gge gat ggc gcg att aec gea gge atg gcg 480 

Arg Thr Val Cys Val He Gly Asp Gly Ala He Thr Ala Gly Met Ala 

145 150 155 160 

ttt gaa gcg atg aat cac gcg ggc gat ate egt cct gat atg etg gtg 528 

Phe Glu Ala Met Asn His Ala Gly Asp He Arg Pro Asp Met Leu Val 

165 170 175 

att etc aac gac aat gaa atg tcg att tec gaa aat gtc ggc gcg etc 576 

He Leu Asn Asp Asn Glu Met Ser He Ser Glu Asn Val Gly Ala Leu 
180 185 190 

aac aac cat etg gca cag etg ctt tec ggt aag ctt tac tct tea etg 624 

7 9 ffilEiftsp 11-3033389 



iff ^ 1 1—035739 



Asn Asn His Leu Ala Gin Leu Leu Ser Gly Lys Leu Tyr Ser Ser Leu 
195 200 205 

cgc gaa ggc ggg aaa aaa gtt ttc tct ggc gtg ccg cca att aaa gag 672 

Arg Glu Gly Gly Lys Lys Val Phe Ser Gly Val Pro Pro He Lys Glu 

210 215 220 

ctg etc aaa cgc acc gaa gaa cat att aaa ggc atg gta gtg cct ggc 720 

Leu Leu Lys Arg Thr Glu Glu His He Lys Gly Met Val Val Pro Gly 

225 230 235 240 

acg ttg ttt gaa gag ctg ggc ttt aac tac ate ggc ccg gtg gac ggt 768 

Thr Leu Phe Glu Glu Leu Gly Phe Asn Tyr He Gly Pro Val Asp Gly 

245 250 255 

cac gat gtg ctg ggg ctt ate acc acg eta aag aac atg cgc gac ctg 816 

His Asp Val Leu Gly Leu He Thr Thr Leu Lys Asn Met Arg Asp Leu 

260 265 270 

aaa ggc ccg cag ttc ctg cat ate atg acc aaa aaa ggt cgt ggt tat 864 

Lys Gly Pro Gin Phe Leu His He Met Thr Lys Lys Gly Arg Gly Tyr 
275 280 285 



8 0 mU^^ 11-3033389 



#^1 1 — 0 3 5 7 3 9 
gaa ccg gca gaa aaa gac ccg ate act ttc cac gcc gtg cct aaa ttt 912 

Glu Pro Ala Glu Lys Asp Pro He Thr Phe His Ala Val Pro Lys Phe 

290 295 300 

gat ccc tec age ggt tgt ttg ecg aaa agt age gge ggt ttg eeg age 960 

Asp Pro Ser Ser Gly Cys Leu Pro Lys Ser Ser Gly Gly Leu Pro Ser 

305 310 315 320 

tat tea aaa ate ttt gge gac tgg ttg tge gaa acg gca gcg aaa gac 1008 

Tyr Ser Lys He Phe Gly Asp Trp Leu Cys Glu Thr Ala Ala Lys Asp 

325 330 335 

aac aag ctg atg gcg att act ccg gcg atg cgt gaa ggt tee gge atg 1056 

Asn Lys Leu Met Ala He Thr Pro Ala Met Arg Glu Gly Ser Gly Met 

340 345 350 

gtc gag ttt tea cgt aaa ttc ccg gat cgc tac ttc gac gtg gca att 1104 

Val Glu Phe Ser Arg Lys Phe Pro Asp Arg Tyr Phe Asp Val Ala He 

355 360 365 

gcc gag caa cac gcg gtg ace ttt get gcg ggt ctg gcg att ggt ggg 1152 

Ala Glu Gin His Ala Val Thr Phe Ala Ala Gly Leu Ala He Gly Gly 

370 375 380 

8 1 miE#^ 11-3033389 



«jf 5}2 11 — 035739 



tac aaa ccc att gtc gcg att tac tec act ttc ctg caa cgc gcc tat 1200 

Tyr Lys Pro lie Val Ala He Tyr Ser Thr Phe Leu Gin Arg Ala Tyr 

385 390 395 400 

gat cag gtg ctg cat gac gtg gcg att caa aag ctt ccg gtc ctg ttc 1248 

Asp Gin Val Leu His Asp Val Ala He Gin Lys Leu Pro Val Leu Phe 
405 410 415 

gcc ate gac cgc gcg ggc att gtt ggt get gac ggt caa acc cat cag 1296 

Ala He Asp Arg Ala Gly He Val Gly Ala Asp Gly Gin Thr His Gin 

420 425 430 

ggt get ttt gat etc tct tac ctg cgc tgc ata ccg gaa atg gtc att 1344 

Gly Ala Phe Asp Leu Ser Tyr Leu Arg Cys He Pro Glu Met Val He 

435 440 445 

atg acc ccg age gat gaa aac gaa tgt cgc cag atg etc tat acc ggc 1392 

Met Thr Pro Ser Asp Glu Asn Glu Cys Arg Gin Met Leu Tyr Thr Gly 

450 455 460 

tat cae tat aac gat ggc ccg tea gcg gtg cgc tac ccg cgt ggc aac 1440 

Tyr His Tyr Asn Asp Gly Pro Ser Ala Val Arg Tyr Pro Arg Gly Asn 

8 2 ffiH^^ 11-3033389 



11-035739 

465 470 475 480 

gcg gtc ggc gtg gaa ctg acg ccg ctg gaa aaa eta cca att ggc aaa 1488 

Ala Val Gly Val Glu Leu Thr Pro Leu Glu Lys Leu Pro He Gly Lys 
485 490 495 

ggc att gtg aag cgt cgt ggc gag aaa ctg gcg ate ctt aac ttt ggt 1536 

Gly He Val Lys Arg Arg Gly Glu Lys Leu Ala He Leu Asn Phe Gly 

500 505 510 

acg ctg atg cca gaa gcg gcg aaa gtc gcc gaa tcg ctg aac gcc acg 1584 

Thr Leu Met Pro Glu Ala Ala Lys Val Ala Glu Ser Leu Asn Ala Thr 

515 520 525 

ctg gtc gat atg cgt ttt gtg aaa ccg ctt gat gaa gcg tta att ctg 1632 

Leu Val Asp Met Arg Phe Val Lys Pro Leu Asp Glu Ala Leu He Leu 

530 535 540 

gaa atg gcc gcc age cat gaa gcg ctg gtc acc gta gaa gaa aac gee 1680 

Glu Met Ala Ala Ser His Glu Ala Leu Val Thr Val Glu Glu Asn Ala 

545 550 555 560 

att atg ggc ggc gca ggc age ggc gtg aac gaa gtg ctg atg gee eat 1728 



8 3 mU^^ 11-3033389 



J^ljl 1 1—035739 

He Met Gly Gly Ala Gly Ser Gly Val Asn GIu Val Leu Met Ala His 

565 570 575 

cgt aaa cca gta ccc gtg ctg aac att ggc ctg ccg gac ttc ttt att 1776 

Arg Lys Pro Val Pro Val Leu Asn lie Gly Leu Pro Asp Phe Phe He 

580 585 590 

ccg caa gga act cag gaa gaa atg cgc gcc gaa etc ggc etc gat gcc 1824 

Pro Gin Gly Thr Gin Glu Glu Met Arg Ala Glu Leu Gly Leu Asp Ala 

595 600 605 

get ggt atg gaa gcc aaa ate aag gcc tgg ctg gca I860 

Ala Gly Met Glu Ala Lys He Lys Ala Trp Leu Ala 

610 615 620 



[0 2 5 9] 

<210> 7 
<211> 897 
<212> DNA 

<213> Escherichia coli 

<220> 
<221> CDS 
<222> (1)..(897) 

8 4 ailE#¥ 1 1-3033389 



1 — 0 3 5 7 3 9 

<400> 7 

atg gac ttt ccg cag caa etc gaa gcc tgc gtt aag cag gcc aac cag 48 

Met Asp Phe Pro Gin Gin Leu Glu Ala Cys Val Lys Gin Ala Asn Gin 
1 5 10 15 

gcg ctg age cgt ttt ate gcc cca ctg ccc ttt cag aac act ccc gtg 96 

Ala Leu Ser Arg Phe lie Ala Pro Leu Pro Phe Gin Asn Thr Pro Val 

20 25 30 

gtc gaa acc atg cag tat ggc gca tta tta ggt ggt aag cgc ctg cga 144 

Val Glu Thr Met Gin Tyr Gly Ala Leu Leu Gly Gly Lys Arg Leu Arg 
35 40 45 

ect ttc ctg gtt tat gcc acc ggt cat atg ttc ggc gtt age aca aac 192 

Pro Phe Leu Val Tyr Ala Thr Gly His Met Phe Gly Val Ser Thr Asn 

50 55 60 

acg ctg gac gca ccc get gcc gcc gtt gag tgt ate cac get tac tea 240 

Thr Leu Asp Ala Pro Ala Ala Ala Val Glu Cys He His Ala Tyr Ser 

65 70 75 80 

tta att cat gat gat tta ccg gca atg gat gat gac gat ctg cgt cgc 288 

Leu He His Asp Asp Leu Pro Ala Met Asp Asp Asp Asp Leu Arg Arg 

8 5 miE#S|l 11-3033389 



# 



11 — 035739 



85 90 95 

ggt ttg cca acc tgc cat gtg aag ttt ggc gaa gca aac gcg att etc 336 

Gly Leu Pro Thr Cys His Val Lys Phe Gly Glu Ala Asn Ala lie Leu 
100 105 110 

get gge gac get tta caa acg ctg gcg ttc teg att tta age gat gee 384 

Ala Gly Asp Ala Leu Gin Thr Leu Ala Phe Ser He Leu Ser Asp Ala 

115 120 125 

gat atg ccg gaa gtg tcg gac cgc gac aga att teg atg att tct gaa 432 

Asp Met Pro Glu Val Ser Asp Arg Asp Arg He Ser Met He Ser Glu 
130 135 140 

ctg gcg age gee agt ggt att gee gga atg tgc ggt ggt cag gca tta 480 

Leu Ala Ser Ala Ser Gly He Ala Gly Met Cys Gly Gly Gin Ala Leu 
145 150 155 160 

gat tta gac gcg gaa ggc aaa cac gta cet ctg gac gcg ett gag cgt 528 

Asp Leu Asp Ala Glu Gly Lys His Val Pro Leu Asp Ala Leu Glu Arg 
165 170 175 

att cat cgt cat aaa acc ggc gca ttg att cgc gcc gee gtt cgc ett 576 



8 6 ffill#¥ 11-3033389 



# 

1 1 — 0 3 5 739 



He His Arg His Lys Thr Gly Ala Leu He Arg Ala Ala Val Arg Leu 
180 185 190 

ggt gca tta age gcc gga gat aaa gga cgt cgt get ctg ccg gta etc 624 

Gly Ala Leu Ser Ala Gly Asp Lys Gly Arg Arg Ala Leu Pro Val Leu 

195 200 205 

gac aag tat gca gag age ate ggc ctt gcc ttc cag gtt cag gat gac 672 

Asp Lys Tyr Ala Glu Ser He Gly Leu Ala Phe Gin Val Gin Asp Asp 

210 215 220 

ate ctg gat gtg gtg gga gat act gca acg ttg gga aaa cge eag ggt 720 

He Leu Asp Val Val Gly Asp Thr Ala Thr Leu Gly Lys Arg Gin Gly 

225 230 235 240 

gcc gac eag caa ctt ggt aaa agt acc tac cet gca ctt ctg ggt ctt 768 

Ala Asp Gin Gin Leu Gly Lys Ser Thr Tyr Pro Ala Leu Leu Gly Leu 

245 250 255 

gag caa gcc egg aag aaa gee egg gat ctg ate gac gat gee cgt cag 816 

Glu Gin Ala Arg Lys Lys Ala Arg Asp Leu He Asp Asp Ala Arg Gin 

260 265 270 

teg ctg aaa caa ctg get gaa cag tea etc gat acc teg gca ctg gaa 864 

8 7 JBIEi^¥ 11-3033389 



1 1—035739 

Ser Leu Lys Gin Leu Ala Glu Gin Ser Leu Asp Thr Ser Ala Leu Glu 

275 280 285 

gcg eta gcg gac tac ate ate eag cgt aat aaa 897 

Ala Leu Ala Asp Tyr He He Gin Arg Asn Lys 

290 295 

[0 2 6 0] 

<210> 8 
<211> 240 
<212> DNA 

<213> Eseherichia eoli 

<220> 
<221> CDS 
<222> (1)..(240) 

<400> 8 

atg eeg aag aaa aat gag geg ccc gee age ttt gaa aag gcg ctg age 48 

Met Pro Lys Lys Asn Glu Ala Pro Ala Ser Phe Glu Lys Ala Leu Ser 
15 10 15 

gag etg gaa cag att gta aee egt ctg gaa agt ggc gac ctg ccg ctg 96 

Glu Leu Glu Gin He Val Thr Arg Leu Glu Ser Gly Asp Leu Pro Leu 

8 8 tfifE#¥ 11-3033389 



#5JE 1 1 — 0 3 5 7 3 9 
20 25 30 

gaa gag gcg ctg aac gag ttc gaa cgc ggc gtg cag ctg gca cgt cag 144 

Glu Glu Ala Leu Asn GIu Phe Glu Arg Gly Val Gin Leu Ala Arg Gin 

35 40 45 

ggg cag gcc aaa tta caa caa gcc gaa cag cgc gta caa att ctg ctg 192 

Gly Gin Ala Lys Leu Gin Gin Ala Glu Gin Arg Val Gin lie Leu Leu 

50 55 60 

tct gac aat gaa gac gcc tct eta acc cct ttt aca ccg gac aat gag 240 

Ser Asp Asn Glu Asp Ala Ser Leu Thr Pro Phe Thr Pro Asp Asn Glu 
65 70 75 80 

[0 2 6 1] 

<210> 9 
<211> 1044 
<212> DNA 

<213> Escherichia coli 

<220> 

<221> CDS 

<222> (1)..(1044) 

<400> 9 

8 9 mSEi^¥ 11-3033389 



11—035739 



gtg act ggg gtg aac gaa tgc age cgc age aca tgc aac ttg aag tat 48 

Val Thr Gly Val Asn Glu Cys Ser Arg Ser Thr Cys Asn Leu Lys Tyr 
15 10 15 

gac gag tat age agg agt gge age atg eaa tae aae ccc tta gga aaa 96 

Asp Glu Tyr Ser Arg Ser Gly Ser Met Gin Tyr Asn Pro Leu Gly Lys 
20 25 30 

ace gac ctt cgc gtt tec cga ett tgc etc gge tgt atg ace ttt gge 144 

Thr Asp Leu Arg Val Ser Arg Leu Cys Leu Gly Cys Met Thr Phe Gly 
35 40 45 

gag cea gat cgc ggt aat cae gca tgg aca ctg ccg gaa gaa age age 192 

Glu Pro Asp Arg Gly Asn His Ala Trp Thr Leu Pro Glu Glu Ser Ser 

50 55 60 

egt ccc ata att aaa cgt gca ctg gaa gge gge ata aat tte ttt gat 240 

Arg Pro He lie Lys Arg Ala Leu Glu Gly Gly He Asn Phe Phe Asp 
65 70 75 80 

ace gee aac agt tat tet gac gge age age gaa gag ate gte ggt cgc 288 

Thr Ala Asn Ser Tyr Ser Asp Gly Ser Ser Glu Glu He Val Gly Arg 

85 90 95 

9 0 ailiE4t^ 1 1-3033389 



# 

m¥ 11—0 3573 9 



gca ctg egg gat ttc gcc cgt cgt gaa gac gtg gtc gtt gcg acc aaa 336 

Ala Leu Arg Asp Phe Ala Arg Arg Glu Asp Val Val Val Ala Thr Lys 
100 105 110 

gtg ttc cat cgc gtt ggt gat tta ccg gaa gga tta tec cgt gcg caa 384 

Val Phe His Arg Val Gly Asp Leu Pro Glu Gly Leu Ser Arg Ala Gin 
115 120 125 

att ttg cgc tct ate gac gac age ctg cga cgt etc ggc atg gat tat 432 

He Leu Arg Ser He Asp Asp Ser Leu Arg Arg Leu Gly Met Asp Tyr 
130 135 140 

gtc gat ate ctg caa att cat cgc tgg gat tac aac acg ccg ate gaa 480 

Val Asp lie Leu Gin He His Arg Trp Asp Tyr Asn Thr Pro He Glu 
145 150 155 160 

gag acg ctg gaa gee etc aac gac gtg gta aaa gee ggg aaa gcg cgt 528 

Glu Thr Leu Glu Ala Leu Asn Asp Val Val Lys Ala Gly Lys Ala Arg 
165 170 175 

tat ate ggc gcg tea tea atg cae get teg eag ttt get eag gca ctg 576 

Tyr He Gly Ala Ser Ser Met His Ala Ser Gin Phe Ala Gin Ala Leu 

9 1 11-3033389 



' 11—035739 
180 185 190 

gaa etc caa aaa cag cac ggc tgg gcg cag ttt gtc agt atg cag gat 624 

Glu Leu Gin Lys Gin His Gly Trp Ala Gin Phe Val Ser Met Gin Asp 

195 200 205 

cac tac aat ctg att tat cgt gaa gaa gag cgc gag atg eta cca ctg 672 

His Tyr Asn Leu He Tyr Arg Glu Glu Glu Arg Glu Met Leu Pro Leu 

210 215 220 

tgt tat cag gag ggc gtg gcg gta att cca tgg age ccg ctg gca agg 720 

Cys Tyr Gin Glu Gly Val Ala Val He Pro Trp Ser Pro Leu Ala Arg 

225 230 235 240 

ggc Cgt ctg acg cgt ccg tgg gga gaa act ace gca cga ctg gtg tct 768 

Gly Arg Leu Thr Arg Pro Trp Gly Glu Thr Thr Ala Arg Leu Val Ser 

245 250 255 

gat gag gtg ggg aaa aat etc tat aaa gaa age gat gaa aat gae gcg 816 

Asp Glu Val Gly Lys Asn Leu Tyr Lys Glu Ser Asp Glu Asn Asp Ala 

260 265 270 

cag ate gca gag egg tta aca ggc gtc agt gaa gaa ctg ggg gcg aca 864 



9 2 11-3033389 



i 

1 1 — 0 3 5 7 3 9 

Gin He Ala Glu Arg Leu Thr Gly Val Ser Glu Glu Leu Gly Ala Thr 

275 280 285 

cga gca caa gtt gcg ctg gcc tgg ttg ttg agt aaa ccg ggc att gcc 912 

Arg Ala Gin Val Ala Leu Ala Trp Leu Leu Ser Lys Pro Gly He Ala 

290 295 300 

gca ccg att ate gga act tcg cgc gaa gaa cag ctt gat gag eta ttg 960 

Ala Pro He lie Gly Thr Ser Arg Glu Glu Gin Leu Asp Glu Leu Leu 
305 310 315 320 

aac gcg gtg gat ate act ttg aag ccg gaa cag att gcc gaa ctg gaa 1008 

Asn Ala Val Asp He Thr Leu Lys Pro Glu Gin He Ala Glu Leu Glu 

325 330 335 

acg ccg tat aaa ccg cat cct gtc gta gga ttt aaa 1044 

Thr Pro Tyr Lys Pro His Pro Val Val Gly Phe Lys 
340 345 

[0 2 6 2] 
<210> 10 
<211> 1194 
<212> DNA 

<213> Escherichia coli 



miE#¥i 



1-3033389 



* 11 — 035739 



<220> 

<221> CDS 

<222> (1)..(1194) 

<400> 10 

atg aag caa etc acc att ctg ggc tcg acc ggc tcg att ggt tgc age 48 

Met Lys Gin Leu Thr He Leu Gly Ser Thr Gly Ser He Gly Cys Ser 

15 10 15 

aeg ctg gac gtg gtg egc cat aat ccc gaa cae tte cge gta gtt gcg 96 

Thr Leu Asp Val Val Arg His Asn Pro Glu His Phe Arg Val Val Ala 

20 25 30 

ctg gtg gca ggc aaa aat gtc act cgc atg gta gaa cag tgc ctg gaa 144 

Leu Val Ala Gly Lys Asn Val Thr Arg Met Val Glu Gin Cys Leu Glu 
35 40 45 

ttc tet ccc cgc tat gee gta atg gac gat gaa gcg agt gcg aaa ctt 192 

Phe Ser Pro Arg Tyr Ala Val Met Asp Asp Glu Ala Ser Ala Lys Leu 

50 55 60 

ctt aaa aeg atg eta cag caa cag ggt age cgc ace gaa gtc tta agt 240 

Leu Lys Thr Met Leu Gin Gin Gin Gly Ser Arg Thr Glu Val Leu Ser 

9 4 miiE#¥ 11-3033389 



i 

4f 1 1 -0 3 5 7 3 9 
65 70 75 80 

ggg caa caa gcc get tgc gat atg gca gcg ctt gag gat gtt gat cag 288 

Gly Gin Gin Ala Ala Cys Asp Met Ala Ala Leu Glu Asp Val Asp Gin 

85 90 95 

gtg atg gca gcc att gtt ggc get get ggg ctg tta ect acg ett get 336 

Val Met Ala Ala He Val Gly Ala Ala Gly Leu Leu Pro Thr Leu Ala 

100 105 110 

gcg ate cgc gcg ggt aaa acc att ttg ctg gcc aat aaa gaa tea ctg 384 

Ala He Arg Ala Gly Lys Thr He Leu Leu Ala Asn Lys Glu Ser Leu 

115 120 125 

gtt ace tgc gga cgt ctg ttt atg gac gcc gta aag cag age aaa gcg 432 

Val Thr Cys Gly Arg Leu Phe Met Asp Ala Val Lys Gin Ser Lys Ala 

130 135 140 

caa ttg tta ecg gte gat age gaa cat aac gcc att ttt eag agt tta 480 

Gin Leu Leu Pro Val Asp Ser Glu His Asn Ala He Phe Gin Ser Leu 
145 150 155 160 

ccg caa ect ate eag eat aat ctg gga tac get gac ctt gag caa aat 528 



9 5 aiiiE#^ 1 1-3033389 



4t¥ 1 1—035739 

Pro Gin Pro lie Gin His Asn Leu Gly Tyr Ala Asp Leu Glu Gin Asn 
165 170 175 

ggc gtg gtg tec att tta ctt acc ggg tct ggt ggc cct ttc cgt gag 576 

Gly Val Val Ser He Leu Leu Thr Gly Ser Gly Gly Pro Phe Arg Glu 
180 185 190 

acg cca ttg cgc gat ttg gca aca atg acg ccg gat caa gcc tgc cgt 624 

Thr Pro Leu Arg Asp Leu Ala Thr Met Thr Pro Asp Gin Ala Cys Arg 
195 200 205 

cat ccg aac tgg tcg atg ggg cgt aaa att tct gtc gat tcg get ace 672 

His Pro Asn Trp Ser Met Gly Arg Lys He Ser Val Asp Ser Ala Thr 
210 215 220 

atg atg aac aaa ggt ctg gaa tac att gaa gcg cgt tgg ctg ttt aac 720 

Met Met Asn Lys Gly Leu Glu Tyr He Glu Ala Arg Trp Leu Phe Asn 

225 230 235 240 

gee age gcc age eag atg gaa gtg ctg att cae ccg cag tea gtg att 768 

Ala Ser Ala Ser Gin Met Glu Val Leu He His Pro Gin Ser Val He 

245 250 255 

cae tea atg gtg cgc tat cag gae ggc agt gtt ctg gcg eag ctg ggg 816¥ 

9 6 aiti#^ 11-3033389 



# 

1 1 —0 3 5 7 3 9 



His Ser Met Val Arg Tyr Gin Asp Gly Ser Val Leu Ala Gin Leu Gly 

260 265 270 

gaa ccg gat atg gta cgc caa ttg ccc aca cca tgg gca tgg ccg aat 864 

Glu Pro Asp Met Val Arg Gin Leu Pro Thr Pro Trp Ala Trp Pro Asn 

275 280 285 

Cgc gtg aac tct ggc gtg aag ccg etc gat ttt tgc aaa eta agt gcg 912 

Arg Val Asn Ser Gly Val Lys Pro Leu Asp Phe Cys Lys Leu Ser Ala 
290 295 300 

ttg aca ttt gcc gca ccg gat tat gat cgt tat cca tgc ctg aaa ctg 960 

Leu Thr Phe Ala Ala Pro Asp Tyr Asp Arg Tyr Pro Cys Leu Lys Leu 
305 310 315 320 

gcg atg gag gcg ttc gaa caa ggc cag gca gcg acg aca gca ttg aat 1008 

Ala Met Glu Ala Phe Glu Gin Gly Gin Ala Ala Thr Thr Ala Leu Asn 

325 330 335 

gcc gca aac gaa ate acc gtt get get ttt ctt gcg caa caa ate cgc 1056 

Ala Ala Asn Glu He Thr Val Ala Ala Phe Leu Ala Gin Gin He Arg 
340 345 350 

ttt acg gat ate get gcg ttg aat tta tec gta ctg gaa aaa atg gat 1104 

9 7 miiE#5jl 11-3033389 
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Phe Thr Asp He Ala Ala Leu Asn Leu Ser Val Leu Glu Lys Met Asp 

355 360 365 

atg cgc gaa cca caa tgt gtg gac gat gtg tta tct gtt gat gcg aac 1152 

Met Arg Glu Pro Gin Cys Val Asp Asp Val Leu Ser Val Asp Ala Asn 

370 375 380 

gcg cgt gaa gtc gcc aga aaa gag gtg atg cgt etc gca age 1194 

Ala Arg Glu Val Ala Arg Lys Glu Val Met Arg Leu Ala Ser 

385 390 395 

[0 2 6 3] 
<210> 11 
<211> 4390 
<212> DNA 

<213> Escherichia coli 

<220> 

<221> CDS 

<222> (208).. (447) 

<220> 
<221> CDS 

<222> (450) .. (1346) 

9 8 ffi!£4t¥ 11-3033389 
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<220> 
<221> CDS 

<222> (1374) .. (3233) 

<220> 
<221> CDS 

<222> (3344) .. (4390) 
<400> 11 

atggcggcaa tggttcgttg gcaagcctta agcgacttgt atagggaaaa atacagcagc 60 
ccacacctgc ggctgcatcc aggcgcggaa gtataccact aacatcgctt tgctgtgcac 120 
atcaccttac cattgcgcgt tatttgctat ttgccctgag tccgttacca tgacggggcg 180 

aaaaatattg agagtcagac attcatt atg ccg aag aaa aat gag gcg ccc gcc 234 

Met Pro Lys Lys Asn Glu Ala Pro Ala 
1 5 

age ttt gaa aag gcg ctg age gag etg gaa eag att gta aec egt ctg 282 

Ser Phe Glu Lys Ala Leu Ser Glu Leu Glu Gin He Val Thr Arg Leu 

10 15 20 25 

gaa agt ggc gae etg ccg etg gaa gag gcg ctg aac gag ttc gaa cge 330 

9 9 ffi|iE#^ 11-3033389 
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Glu Ser Gly Asp Leu Pro Leu Glu Glu Ala Leu Asn Glu Phe Glu Arg 

30 35 40 

ggc gtg cag ctg gca cgt cag ggg cag gcc aaa tta caa caa gcc gaa 378 

Gly Val Gin Leu Ala Arg Gin Gly Gin Ala Lys Leu Gin Gin Ala Glu 

45 50 55 

cag cgc gta caa att ctg ctg tct gac aat gaa gac gcc tct eta acc 426 

Gin Arg Val Gin He Leu Leu Ser Asp Asn Glu Asp Ala Ser Leu Thr 

60 65 70 

cct ttt aca ccg gac aat gag ta atg gac ttt ccg cag caa etc gaa 473 

Pro Phe Thr Pro Asp Asn Glu Met Asp Phe Pro Gin Gin Leu Glu 
75 80 1 5 

gcc tgc gtt aag cag gcc aac cag gcg ctg age cgt ttt ate gcc cca 521 

Ala Cys Val Lys Gin Ala Asn Gin Ala Leu Ser Arg Phe lie Ala Pro 

10 15 20 

ctg ccc ttt cag aac act ccc gtg gtc gaa acc atg cag tat ggc gca 569 

Leu Pro Phe Gin Asn Thr Pr Val Val Glu Thr Met Gin Tyr Gly Ala 

25 30 35 40 
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tta tta ggt ggt aag cgc ctg cga cct ttc ctg gtt tat gcc acc ggt 617 

Leu Leu Gly Gly Lys Arg Leu Arg Pro Phe Leu Val Tyr Ala Thr Gly 

45 50 55 

cat atg ttc ggc gtt age aca aac acg ctg gac gca ccc get gee gee 665 

His Met Phe Gly Val Set Thr Asn Thr Leu Asp Ala Pro Ala Ala Ala¥ 
60 65 70 

gtt gag tgt ate eac get tac tea tta att cat gat gat tta ceg gca 713 

Val Glu Cys He His Ala Tyr Ser Leu He His Asp Asp Leu Pro Ala 

75 80 85 

atg gat gat gac gat ctg cgt cgc ggt ttg eca acc tgc cat gtg aag 761 

Met Asp Asp Asp Asp Leu Arg Arg Gly Leu Pro Thr Cys His Val Lys 
90 95 100 

ttt ggc gaa gca aac gcg att etc get ggc gac get tta caa acg ctg 809 

Phe Gly Glu Ala Asn Ala He Leu Ala Gly Asp Ala Leu Gin Thr Leu 

105 110 115 120 

gcg ttc teg att tta age gat gcc gat atg ccg gaa gtg teg gac cgc 857 

Ala Phe Ser He Leu Ser Asp Ala Asp Met Pro Glu Val Ser Asp Arg 
125 130 135 

10 1 mSE^^ 11-3033389 
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gac aga att teg atg att tct gaa ctg gcg age gcc agt ggt att gcc 905 

Asp Arg He Ser Met He Ser Glu Leu Ala Ser Ala Ser Gly He Ala 
140 145 150 

gga atg tgc ggt ggt cag gca tta gat tta gac gcg gaa ggc aaa cac 953 

Gly Met Cys Gly Gly Gin Ala Leu Asp Leu Asp Ala Glu Gly Lys His 
155 160 165 

gta cct ctg gac gcg ctt gag cgt att cat cgt cat aaa acc ggc gca 1001 

Val Pro Leu Asp Ala Leu Glu Arg He His Arg His Lys Thr Gly Ala 
170 175 180 

ttg att cgc gcc gcc gtt cgc ctt ggt gca tta age gcc gga gat aaa 1049 

Leu He Arg Ala Ala Val Arg Leu Gly Ala Leu Ser Ala Gly Asp Lys 
185 190 195 200 

gga cgt cgt got ctg ccg gta etc gac aag tat gca gag age ate ggc 1097 

Gly Arg Arg Ala Leu Pro Val Leu Asp Lys Tyr Ala Glu Ser lie Gly 
205 210 215 

ctt gee ttc cag gtt cag gat gac ate ctg gat gtg gtg gga gat act 1145 

Leu Ala Phe Gin Val Gin Asp Asp He Leu Asp Val Val Gly Asp Thr 

10 2 ffiiE#¥ 1 1-3033389 
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220 225 230 

gca acg ttg gga aaa cgc cag ggt gcc gac cag caa ctt ggt aaa agt 1193 

Ala Thr Leu Gly Lys Arg Gin Gly Ala Asp Gin Gin Leu Gly Lys Ser 

235 240 245 

acc tac cct gca ctt ctg ggt ctt gag caa gcc egg aag aaa gcc egg 1241 

Thr Tyr Pro Ala Leu Leu Gly Leu Glu Gin Ala Arg Lys Lys Ala Arg 

250 255 260 

gat ctg ate gac gat gcc cgt cag teg ctg aaa caa ctg get gaa cag 1289 

Asp Leu lie Asp Asp Ala Arg Gin Ser Leu Lys Gin Leu Ala Glu Gin 

265 270 275 280 

tea etc gat ace teg gca ctg gaa gcg eta gcg gac tac ate ate cag 1337 

Ser Leu Asp Thr Ser Ala Leu Glu Ala Leu Ala Asp Tyr He He Gin 

285 290 295 

cgt aat aaa taaacaataa gtattaatag gcceetg atg agt ttt gat att gee 1391 

Arg Asn Lys Met Ser Phe Asp He Ala 

1 5 

aaa tac ccg ace ctg gca ctg gte gac tee ace cag gag tta cga ctg 1439 

10 3 ffilE#¥ 11-3033389 
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Lys Tyr Pro Thr Leu Ala Leu Val Asp Ser Thr Gin Glu Leu Arg Leu 

10 15 20 

ttg ccg aaa gag agt tta ccg aaa etc tgc gac gaa ctg cgc cgc tat 1487 

Leu Pro Lys Glu Ser Leu Pro Lys Leu Cys Asp Glu Leu Arg Arg Tyr 

25 30 35 

tta etc gac age gtg age cgt tec age ggg cae ttc gee tec ggg ctg 1535 

Leu Leu Asp Ser Val Ser Arg Ser Ser Gly His Phe Ala Ser Gly Leu 
40 45 50 

ggc acg gte gaa ctg ace gtg gcg ctg cae tat gte tac aac acc ccg 1583 

Gly Thr Val Glu Leu Thr Val Ala Leu His Tyr Val Tyr Asn Thr Pro 

55 60 65 70 

ttt gac caa ttg att tgg gat gtg ggg cat cag get tat ccg cat aaa 1631 

Phe Asp Gin Leu He Trp Asp Val Gly His Gin Ala Tyr Pro His Lys 

75 80 85 

att ttg acc gga cgc cgc gac aaa ate ggc ace ate cgt cag aaa ggc 1679 
¥Ile Leu Thr Gly Arg Arg Asp Lys lie Gly Thr He Arg Gin Lys Gly 
90 95 100 

ggt ctg cae ccg ttc ccg tgg cgc ggc gaa age gaa tat gac gta tta 1727 

10 4 miiE#¥ 11-3033389 



1 1 — 0 3 5 7 3 9 



Gly Leu His Pro Phe Pro Trp Arg Gly Glu Ser Glu Tyr Asp Val Leu 

105 110 115 

age gtc ggg cat tea tea ace tec ate agt gee gga att ggt att geg 1775 

Ser Val Gly His Ser Ser Thr Ser He Ser Ala Gly He Gly He Ala 
120 125 130 

gtt get gee gaa aaa gaa gge aaa aat ege ege aee gte tgt gtc att 1823 

Val Ala Ala Glu Lys Glu Gly Lys Asn Arg Arg Thr Val Cys Val He 
135 140 145 150 

gge gat gge geg att ace gea gge atg gcg ttt gaa geg atg aat cae 1871 

Gly Asp Gly Ala He Thr Ala Gly Met Ala Phe Glu Ala Met Asn His 
155 160 165 

geg gge gat ate cgt eet gat atg etg gtg att etc aac gae aat gaa 1919 

Ala Gly Asp He Arg Pro Asp Met Leu Val He Leu Asn Asp Asn Glu 
170 175 180 

atg teg att tec gaa aat gte gge gcg etc aac aac eat ctg gea cag 1967 

Met Ser He Ser Glu Asn Val Gly Ala Leu Asn Asn His Leu Ala Gin 
185 190 195 

10 5 ajfl#¥ 11-3033389 
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ctg ctt tec ggt aag ctt tac tct tea etg egc gaa ggc ggg aaa aaa 2015 

Leu Leu Ser Gly Lys Leu Tyr Ser Ser Leu Arg Glu Gly Gly Lys Lys 
200 205 210 

gtt ttc tet gge gtg ceg cea att aaa gag etg etc aaa cgc acc gaa 2063 

Val Phe Ser Gly Val Pro Pro He Lys Glu Leu Leu Lys Arg Thr Glu 

215 220 225 230 

gaa cat att aaa ggc atg gta gtg cet ggc acg ttg ttt gaa gag ctg 2111 

Glu His He Lys Gly Met Val Val Pro Gly Thr Leu Phe Glu Glu Leu 

235 240 245 

ggc ttt aac tac ate ggc ceg gtg gae ggt cae gat gtg ctg ggg ctt 2159 

Gly Phe Asn Tyr lie Gly Pro Val Asp Gly His Asp Val Leu Gly Leu 

250 255 260 

ate acc acg eta aag aac atg cgc gae ctg aaa ggc ceg cag ttc ctg 2207 

He Thr Thr Leu Lys Asn Met Arg Asp Leu Lys Gly Pro Gin Phe Leu 

265 270 275 

cat ate atg acc aaa aaa ggt cgt ggt tat gaa ceg gca gaa aaa gae 2255 

His He Met Thr Lys Lys Gly Arg Gly Tyr Glu Pro Ala Glu Lys Asp 

280 285 290 

10 6 ffiHE^It^ 11-3033389 
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ccg ate act ttc cac gcc gtg cct aaa ttt gat ccc tec age ggt tgt 2303 

Pro lie Thr Phe His Ala Val Pro Lys Phe Asp Pro Ser Ser Gly Cys 

295 300 305 310 

ttg ccg aaa agt age ggc ggt ttg ccg age tat tea aaa ate ttt ggc 2351 

Leu Pro Lys Ser Ser Gly Gly Leu Pro Ser Tyr Ser Lys lie Phe Gly 

315 320 325 

gae tgg ttg tge gaa acg gca gcg aaa gae aac aag etg atg gcg att 2399 

Asp Trp Leu Cys Glu Thr Ala Ala Lys Asp Asn Lys Leu Met Ala He 

330 335 340 

act ccg gcg atg cgt gaa ggt tec ggc atg gte gag ttt tea cgt aaa 2447 

Thr Pro Ala Met Arg Glu Gly Ser Gly Met Val Glu Phe Ser Arg Lys 

345 350 355 

ttc ccg gat cgc tac ttc gae gtg gca att gcc gag caa cac gcg gtg 2495 

Phe Pro Asp Arg Tyr Phe Asp Val Ala He Ala Glu Gin His Ala Val 

360 365 370 

ace ttt get gcg ggt etg gcg att ggt ggg tac aaa ccc att gtc gcg 2543 

Thr Phe Ala Ala Gly Leu Ala He Gly Gly Tyr Lys Pro He Val Ala 

10 7 fflfE#¥ 11-3033389 
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375 380 385 390 

att tac tec act ttc ctg caa cgc gcc tat gat cag gtg ctg cat gac 2591 

He Tyr Ser Thr Phe Leu Gin Arg Ala Tyr Asp Gin Val Leu His Asp 

395 400 405 

gtg gcg att caa aag ctt ccg gtc ctg ttc gcc ate gac cgc gcg ggc 2639 

Val Ala He Gin Lys Leu Pro Val Leu Phe Ala lie Asp Arg Ala Gly 
410 415 420 

att gtt ggt get gac ggt caa ace cat cag ggt get ttt gat etc tet 2687 

He Val Gly Ala Asp Gly Gin Thr His Gin Gly Ala Phe Asp Leu Ser 

425 430 435 

tac ctg Cgc tgc ata ccg gaa atg gtc att atg ace ccg age gat gaa 2735 

Tyr Leu Arg Cys He Pro Glu Met Val He Met Thr Pro Ser Asp Glu 

440 445 450 

aac gaa tgt cgc cag atg etc tat ace ggc tat cac tat aac gat ggc 2783 

Asn Glu Cys Arg Gin Met Leu Tyr Thr Gly Tyr His Tyr Asn Asp Gly 
455 460 465 470 

ccg tea gcg gtg cgc tac ccg cgt ggc aac gcg gtc ggc gtg gaa ctg 2831 
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Pro Ser Ala Val Arg Tyr Pro Arg Gly Asn Ala Val Gly Val Glu Leu 
475 480 485 

acg ccg ctg gaa aaa eta cca att ggc aaa ggc att gtg aag cgt cgt 2879 

Thr Pro Leu Glu Lys Leu Pro He Gly Lys Gly He Val Lys Arg Arg 
490 495 500 

ggc gag aaa ctg gcg ate ctt aac ttt ggt acg etg atg eea gaa geg 2927 

Gly Glu Lys Leu Ala He Leu Asn Phe Gly Thr Leu Met Pro Glu Ala 

505 510 515 

geg aaa gte gee gaa teg ctg aac gee acg ctg gtc gat atg cgt ttt 2975 

Ala Lys Val Ala Glu Ser Leu Asn Ala Thr Leu Val Asp Met Arg Phe 

520 525 530 

gtg aaa ccg ctt gat gaa geg tta att ctg gaa atg gee gee age cat 3023 

Val Lys Pro Leu Asp Glu Ala Leu He Leu Glu Met Ala Ala Ser His 

535 540 545 550 

gaa geg etg gtc ace gta gaa gaa aac gee att atg ggc ggc gca ggc 3071 

Glu Ala Leu Val Thr Val Glu Glu Asn Ala He Met Gly Gly Ala Gly 

555 560 565 

age ggc gtg aac gaa gtg ctg atg gee cat cgt aaa cca gta cec gtg 3119 

10 9 miE#5p 11-3033389 
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Ser Gly Val Asn Glu Val Leu Met Ala His Arg Lys Pro Val Pro Val 

570 575 580 

ctg aac att ggc ctg ccg gac ttc ttt att ccg caa gga act cag gaa 3167 

Leu Asn He Gly Leu Pro Asp Phe Phe He Pro Gin Gly Thr Gin Glu 

585 590 595 

gaa atg cgc gcc gaa etc ggc etc gat gcc get ggt atg gaa gcc aaa 3215 

Glu Met Arg Ala Glu Leu Gly Leu Asp Ala Ala Gly Met Glu Ala Lys 
600 605 610 

ate aag gee tgg ctg gca taatcectae tecactectg etatgcttaa 3263 

He Lys Ala Trp Leu Ala 
615 620 

gaaattattc atagacteta aataattcga gttgcaggaa ggeggeaaae gagtgaagce 3323 

eeaggagett aeataagtaa gtg act ggg gtg aac gaa tge age cgc age aea 3376 

Val Thr Gly Val Asn Glu Cys Ser Arg Ser Thr 
1 5 10 

tge aae ttg aag tat gac gag tat age agg agt gge age atg caa tac 3424 

110 miS#5p 11-3033389 
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Cys Asn Leu Lys Tyr Asp Glu Tyr Ser Arg Ser Gly Set Met Gin Tyr 

15 20 25 

aac ccc tta gga aaa acc gac ctt cgc gtt tec cga ctt tgc etc gge 3472 

Asn Pro Leu Gly Lys Thr Asp Leu Arg Val Ser Arg Leu Cys Leu Gly 

30 35 40 

tgt atg aee ttt ggc gag cca gat cgc ggt aat cac gea tgg aca etg 3520 

Cys Met Thr Phe Gly Glu Pro Asp Arg Gly Asn His Ala Trp Thr Leu 

45 50 55 

eeg gaa gaa age age cgt ccc ata att aaa cgt gca ctg gaa ggc gge 3568 

Pro Glu Glu Ser Ser Arg Pro He He Lys Arg Ala Leu Glu Gly Gly 
60 65 70 75 

ata aat ttc ttt gat acc gee aac agt tat tet gac gge age age gaa 3616 

He Asn Phe Phe Asp Thr Ala Asn Ser Tyr Ser Asp Gly Ser Ser Glu 
80 85 90 

gag ate gtc ggt cgc gea ctg egg gat ttc gee cgt cgt gaa gac gtg 3664 

Glu He Val Gly Arg Ala Leu Arg Asp Phe Ala Arg Arg Glu Asp Val 

95 100 105 

gtc gtt gcg acc aaa gtg ttc cat cgc gtt ggt gat tta ccg gaa gga 3712 

111 mil#¥ 11-3033389 
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Val Val Ala Thr Lys Val Phe His Arg Val Gly Asp Leu Pro Glu Gly 

110 115 120 

¥tta tec cgt gcg caa att ttg cgc tct ate gae gac age ctg cga cgt 3760 

Leu Ser Arg Ala Gin He Leu Arg Ser lie Asp Asp Ser Leu Arg Arg 
125 130 135 

etc gge atg gat tat gtc gat ate etg caa att eat egc tgg gat tac 3808 

Leu Gly Met Asp Tyr Val Asp He Leu Gin He His Arg Trp Asp Tyr 
140 145 150 155 

aae aeg eeg ate gaa gag aeg etg gaa gee etc aac gae gtg gta aaa 3856 

Asn Thr Pro He Glu Glu Thr Leu Glu Ala Leu Asn Asp Val Val Lys 
160 165 170 

gee ggg aaa geg cgt tat ate gge geg tea tea atg eac get teg eag 3904 

Ala Gly Lys Ala Arg Tyr He Gly Ala Ser Ser Met His Ala Ser Gin 
175 180 185 

ttt get cag gea etg gaa etc caa aaa eag cae gge tgg geg eag ttt 3952 

Phe Ala Gin Ala Leu Glu Leu Gin Lys Gin His Gly Trp Ala Gin Phe 

190 195 200 

gte agt atg eag gat eac tac aat ctg att tat egt gaa gaa gag ege 4000 

112 ffilE#¥ 11-3033389 
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Val Ser Met Gin Asp His Tyr Asn Leu lie Tyr Arg Giu Glu Glu Arg 
205 210 215 

gag atg eta cca ctg tgt tat cag gag ggc gtg gcg gta att cca tgg 4048 

Glu Met Leu Pro Leu Cys Tyr Gin Glu Giy Val Ala Val lie Pro Trp 

220 225 230 235 

age ecg etg gca agg gge cgt ctg acg cgt cog tgg gga gaa aet aee 4096 

Ser Pro Leu Ala Arg Giy Arg Leu Thr Arg Pro Trp Giy Glu Tiir Tlir 

240 245 250 

gca ega etg gtg tct gat gag gtg ggg aaa aat etc tat aaa gaa age 4144 

Ala Arg Leu Val Ser Asp Glu Val Giy Lys Asn Leu Tyr Lys Glu Ser 

255 260 265 

gat gaa aat gac gcg cag ate gea gag egg tta aca ggc gte agt gaa 4192 

Asp Glu Asn Asp Ala Gin lie Ala Giu Arg Leu Thr Giy Val Ser Glu 

270 275 280 

gaa ctg ggg gcg aea cga gea caa gtt gcg ctg gee tgg ttg ttg agt 4240 

Glu Leu Giy Ala Thr Arg Ala Gin Val Ala Leu Ala Trp Leu Leu Ser 

285 290 295 
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aaa ccg ggc att gcc gca ccg att ate gga act teg cgc gaa gaa cag 4288 

Lys Pro Gly lie Ala Ala Pro He He Gly Thr Ser Arg Glu Glu Gin 

300 305 310 315 

ctt gat gag eta ttg aae geg gtg gat ate act ttg aag ccg gaa eag 4336 

Leu Asp Glu Leu Leu Asn Ala Val Asp He Thr Leu Lys Pro Glu Gin 

320 325 330 

att gee gaa etg gaa aeg ccg tat aaa eeg eat eet gtc gta gga ttt 4384 

He Ala Glu Leu Glu Thr Pro Tyr Lys Pro His Pro Val Val Gly Phe 

335 340 345 

aaa taa 4390 



Lys 



[0 2 6 4] 
<210> 12 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
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<400> 12 

ccggatccat ggcggcaatg gttcgttggc aag 



[0 2 6 5] 
<210> 13 
<211> 34 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 13 

ccgaattctt atttaaatcc tacgacagga tgcg 



[0 2 6 6] 
<210> 14 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 



<400> 14 



IP 1 1 — 035739 

ccggatccat gagttttgat attgccaaat acc 



33 



[0 2 6 7] 
<210> 15 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 15 

ccgaattctt atgccagcca ggccttgatt ttg 33 



[0 2 6 8] 
<210> 16 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 16 

ccgaattctt actcattgtc cggtgtaaaa ggg 33 



116 
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[0 2 6 9] 
<210> 17 
<211> 33 
<212> DNA 

<213> Artificial Sequence 

<220>¥<223> Description of Artificial Sequence: Synthetic DNA 
<400> 17 

ccggatccat ggactttccg cagcaactcg aag 33 



[0 2 7 0] 
<210> 18 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 18 

ccgaattctt atttattacg ctggatgatg tag 33 
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[0 2 7 1] 
<210> 19 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 19 

ccgrgatccta atccctactc cactcctgct atg 33 



[0 2 7 2] 
<210> 20 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 20 

ggeggatcca agcaactcac cattctgggc 30 
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[0 2 7 3] 
<210> 21 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 21 

ggggeatccg cttgcgagac gcatcacctc 30 



[0 2 7 4] 
<210> 22 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 22 

gg&ggatcca gttttgatat tgccaaatac cc 32 



[0 2 7 5] 
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<210> 23 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 23 

gggggatcct gccagccagg ccttgatttt gg 



[0 2 7 6] 
<210> 24 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 24 

gggggatccg agcaactcac cattctgggc 30 



[0 2 7 7] 
<210> 25 



12 0 
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<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 25 

gggggatccg cttgcgagac gcatcacctc 30 



[0 2 7 8] 
<210> 26 
<211> 637 
<212> PRT 

<213> Rhodobacter sphaeroides 
<400> 26 

Met Thr Asp Arg Pro Cys Thr Pro Thr Leu Asp Arg Val Thr Leu Pro 

15 10 15 

Val Asp Met Lys Gly Leu Thr Asp Arg Glu Leu Arg Ser Leu Ala Asp 

20 25 30 

Glu Leu Arg Ala Glu Thr He Ser Ala Val Ser Val Thr Gly Gly His 
35 40 45 

Leu Gly Ala Gly Leu Gly Val Val Glu Leu Thr Val Ala Leu His Ala 

50 55 60 
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Val Phe Asp Ala Pro Arg Asp Lys He He Trp Asp Val Gly His Gin 
65 70 75 80 

Cys Tyr Pro His Lys He Leu Thr Gly Arg Arg Asp Arg He Arg Thr 
85 90 95 

Leu Arg Gin Gly Gly Gly Leu Ser Gly Phe Thr Lys Arg Ser Glu Ser 
100 105 110 

Pro Tyr Asp Cys Phe Gly Ala Gly His Ser Ser Thr Ser He Ser Ala 

115 120 125 

Ala Val Gly Phe Ala Ala Ala Arg Glu Met Gly Gly Asp Thr Gly Asp 
130 135 140 

Ala Val Ala Val He Gly Asp Gly Ser Met Ser Ala Gly Met Ala Phe 
145 150 155 160 

Glu Ala Leu Asn His Gly Gly His Leu Lys Asn Arg Val He Val He 
165 170 175 

Leu Asn Asp Asn Glu Met Ser He Ala Pro Pro Val Gly Ala Leu Ser 
180 185 190 

Ser Tyr Leu Ser Arg Leu Tyr Ala Gly Ala Pro Phe Gin Asp Phe Lys 
195 200 205 

Ala Ala Ala Lys Gly Ala Leu Gly Leu Leu Pro Glu Pro Phe Gin Glu 
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210 215 220 

Gly Ala Arg Arg Ala Lys Glu Met Leu Lys Ser Val Thr Val Gly Gly 

225 230 235 240 

Thr Leu Phe Glu Glu Leu Gly Phe Ser Tyr Val Gly Pro He Asp Gly 

245 250 255 

His Asp Leu Asp Gin Leu Leu Pro Val Leu Arg Thr Val Lys Gin Arg 

260 265 270 

Ala His Ala Pro Val Leu He His Val He Thr Lys Lys Gly Arg Gly 

275 280 285 

Tyr Ala Pro Ala Glu Ala Ala Arg Asp Arg Gly His Ala Thr Asn Lys 

290 295 300 

Phe Asn Val Leu Thr Gly Ala Gin Val Lys Pro Val Ser Asn Ala Pro 

305 310 315 320 

Ser Tyr Thr Lys Val Phe Ala Gin Ser Leu lie Lys Glu Ala Glu Val 

325 330 335 

Asp Glu Arg lie Cys Ala Val Thr Ala Ala Met Pro Asp Gly Thr Gly 

340 345 350 

Leu Asn Leu Phe Gly Glu Arg Phe Pro Lys Arg Thr Phe Asp Val Gly 

355 360 365 

12 3 ffiM#^ 11-3033389 



#^ 1 1—035739 

He Ala Glu Gin His Ala Val Thr Phe Ser Ala Ala Leu Ala Ala Gly 

370 375 380 

Gly Met Arg Pro Phe Cys Ala He Tyr Ser Thr Phe Leu Gin Arg Gly 

385 390 395 400 

Tyr Asp Gin lie Val His Asp Val Ala He Gin Arg Leu Pro Val Arg 
405 410 415 

Phe Ala He Asp Arg Ala Gly Leu Val Gly Ala Asp Gly Ala Thr His 

420 425 430 

Ala Gly Ser Phe Asp Val Ala Phe Leu Ser Asn Leu Pro Gly lie Val 
435 440 445 

Val Met Ala Ala Ala Asp Glu Ala Glu Leu Val His Met Val Ala Thr 

450 455 460 

Ala Ala Ala His Asp Glu Gly Pro He Ala Phe Arg Tyr Pro Arg Gly 
465 470 475 480 

Asp Gly Val Gly Val Glu Met Pro Val Lys Gly Val Pro Leu Gin lie 
485 490 495 

Gly Arg Gly Arg Val Val Arg Glu Gly Thr Arg He Ala Leu Leu Ser 

500 505 510 

Phe Gly Thr Arg Leu Ala Glu Val Gin Val Ala Ala Glu Ala Leu Arg 

515 520 525 
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Ala Arg Gly He Ser Pro Thr Val Ala Asp Ala Arg Phe Ala Lys Pro 
530 535 540 

Leu Asp Arg Asp Leu lie Leu Gin Leu Ala Ala His His Glu Ala Leu 

545 550 555 560 

He Thr He Glu Glu Gly Ala He Gly Gly Phe Gly Ser His Val Ala 

565 570 575 

Gin Leu Leu Ala Glu Ala Gly Val Phe Asp Arg Gly Phe Arg Tyr Arg 
580 585 590 

Ser Met Val Leu Pro Asp Thr Phe He Asp His Asn Ser Ala Glu Val 
595 600 605 

Met Tyr Ala Thr Ala Gly Leu Asn Ala Ala Asp He Glu Arg Lys Ala 

610 615 620 

Leu Glu Thr Leu Gly Val Glu Val Leu Ala Arg Arg Ala 

625 630 635 

[0 2 7 9] 
<210> 27 
<211> 1911 
<212> DNA 

<213> Rhodobacter sphaer ides 

12 5 mil^¥ 11-3033389 



4t¥ 11 — 035739 

<220> 

<221> CDS 

<222> (1)..(1911) 

<400> 27 

atg acc gac aga ccc tgc acg ccg acg etc gac egg gtg acg ete ceg 48 
Met Thr Asp Arg Pro Cys Thr Pro Thr Leu Asp Arg Val Thr Leu Pro 
15 10 15 

gtg gac atg aag ggc etc acg gac cgt gag ctg cge tcg ctg gee gac 96 
Val Asp Met Lys Gly Leu Thr Asp Arg Glu Leu Arg Ser Leu Ala Asp 

20 25 30 

gag ctg egg gee gaa acg ate tcg gee gtg tcg gtg acg gge ggg cat 144 
Glu Leu Arg Ala Glu Thr He Ser Ala Val Ser Val Thr Gly Gly His 
35 40 45 

ctg gge gea gge ete gge gtg gtg gag ttg acg gtt gcg ctg eat gcg 192 
Leu Gly Ala Gly Leu Gly Val Val Glu Leu Thr Val Ala Leu His Ala 

50 55 60 

gtc ttc gat gcg eeg ege gac aag ate ate tgg gac gtg ggc cae cag 240 
Val Phe Asp Ala Pro Arg Asp Lys He He Trp Asp Val Gly His Gin 

65 70 75 80 

tgc tac ccc cae aag ate ctg ace ggg egg ege gac ege ate cgc aca 288 
Cys Tyr Pro His Lys He Leu Thr Gly Arg Arg Asp Arg He Arg Thr 
85 90 95 
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ctg egg cag ggc ggg ggt etc teg gge tte ace aag cgc tec gag age 336 
Leu Arg Gin Gly Gly Gly Leu Ser Gly Phe Thr Lys Arg Ser Glu Ser 
100 105 110 

cec tac gac tgt tte ggc gcg gge cat tec teg acc teg ate tcg gee 384 
Pro Tyr Asp Cys Phe Gly Ala Gly His Ser Ser Thr Ser He Ser Ala 
115 120 125 

gcg gtg ggc ttt gee gcg gcg cgc gag atg gge ggc gac aeg gge gae 432 
Ala Val Gly Phe Ala Ala Ala Arg Glu Met Gly Gly Asp Thr Gly Asp 
130 135 140 

gcg gtg gcg gtg ate ggc gat ggc tcg atg teg gee ggc atg gee tte 480 
Ala Val Ala Val He Gly Asp Gly Ser Met Ser Ala Gly Met Ala Phe 

145 150 155 160 

gag gcg ctg aac eac ggc ggg cae ctg aag aac egg gtg ate gtg ate 528 
Glu Ala Leu Asn His Gly Gly His Leu Lys Asn Arg Val He Val He 
165 170 175 

ctg aac gac aat gag atg age ate gcg eeg ccg gtg ggg gcg ctg teg 576 
Leu Asn Asp Asn Glu Met Ser He Ala Pro Pro Val Gly Ala Leu Ser 
180 185 190 

tee tat etc tcg egg etc tat gcg gge gcg ccg tte cag gac tte aag 624 
Ser Tyr Leu Ser Arg Leu Tyr Ala Gly Ala Pr Phe Gin Asp Phe Lys 
195 200 205 

gcg gee gee aag gga gcg etc ggg ctt ctg ecc gaa ccg tte cag gag 672 

12 7 miE#¥ 1 1-3033389 



' #5p 1 1 — 035739 

Ala Ala Ala Lys Gly Ala Leu Gly Leu Leu Pro Glu Pro Phe Gin Glu 

210 215 220 

esc gcg cgc cgc gcc aag gag atg ctg aag age gtc acc gtc ggc ggc 720 
Gly Ala Arg Arg Ala Lys Glu Met Leu Lys Ser Val Thr Val Gly Gly 

225 230 235 240 

acg etc ttc gag gag ctg ggt ttc tec tat gtc ggc ccg ate gae ggg 768 
Thr Leu Phe Glu Glu Leu Gly Phe Ser Tyr Val Gly Pro He Asp Gly 

245 250 255 

cac gat etc gae cag ett ctg eeg gtg ctg egg ace gtc aag cag egg 816 
His Asp Leu Asp Gin Leu Leu Pro Val Leu Arg Thr Val Lys Gin Arg 

260 265 270 

gcg cat gcg eeg gtg ctg ate eat gtc ate ace aag aag ggc agg ggc 864 
Ala His Ala Pro Val Leu lie His Val He Thr Lys Lys Gly Arg Gly 

275 280 285 

tat get ccg gcc gag gee gcg cgc gae cgc ggc cat gcc acg aac aag 912 
Tyr Ala Pro Ala Glu Ala Ala Arg Asp Arg Gly His Ala Thr Asn Lys 

290 295 300 

ttc aac gtc ctg acc ggc gcg cag gtg aag ccg gtc teg aac gcc ccc 960 
Phe Asn Val Leu Thr Gly Ala Gin Val Lys Pro Val Ser Asn Ala Pro 

305 310 315 320 

tec tac ace aag gtc ttc gee cag age etc ate aag gag gcc gag gtc 1008 
Ser Tyr Thr Lys Val Phe Ala Gin Ser Leu He Lys Glu Ala Glu Val 
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325 330 335 

gac gag egg ate tge gcg gtg aeg gee gee atg eeg gae ggg aeg ggg 1056 
Asp Glu Arg lie Cys Ala Val Thr Ala Ala Met Pro Asp Gly Thr Gly 

340 345 350 

cte aac ete tte gge gag egg ttt eeg aag ege aec tte gae gtg gge 1104 
Leu Asn Leu Phe Gly Glu Arg Phe Pro Lys Arg Thr Phe Asp Val Gly 

355 360 365 

ate geg gaa eag eat geg gtg aee tte teg gcg gcg ett geg gca gge 1152 
He Ala Glu Gin His Ala Val Thr Phe Ser Ala Ala Leu Ala Ala Gly 

370 375 380 

gge atg egg eee tte tge gcg ate tat tee aee tte cte eag cgc gge 1200 
Gly Net Arg Pro Phe Cys Ala He Tyr Ser Thr Phe Leu Gin Arg Gly 

385 390 395 400 

tac gae eag ate gtg eat gac gtg gcg ate eag cgc ctg ccg gtg cgc 1248 
Tyr Asp Gin He Val His Asp Val Ala He Gin Arg Leu Pro Val Arg 

405 410 415 

tte gee ate gat cgc geg gge ete gtg ggg gcg gae gge gee aee cat 1296 
Phe Ala He Asp Arg Ala Gly Leu Val Gly Ala Asp Gly Ala Thr His 
420 425 430 

geg gge teg tte gac gtg gcc tte ctg teg aac ctg eee gge ate gtg 1344 
Ala Gly Ser Phe Asp Val Ala Phe Leu Ser Asn Leu Pro Gly He Val 
435 440 445 



12 9 
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gtg atg gcc gcc gcc gac gag gcc gag etc gtc cat atg gtg gcc acc 1392 
Val Met Ala Ala Ala Asp Glu Ala Glu Leu Val His Met Val Ala Thr 
450 455 460 

gcc gcc gcc cat gac gaa ggg ccc ate gee ttc cgc tac ccg ege ggc 1440 
Ala Ala Ala His Asp Glu Gly Pro He Ala Phe Arg Tyr Pro Arg Gly 
465 470 475 480 

gac ggc gtg ggg gtc gag atg ccg gtg aag ggc gtg ccg etc cag ate 1488 
Asp Gly Val Gly Val Glu Met Pro Val Lys Gly Val Pro Leu Gin He 
485 490 495 

ggc Cgc ggc cgt gtg gtg Cgc gag ggc aeg cga ate gcg ett ttg tec 1536 
Gly Arg Gly Arg Val Val Arg Glu Gly Thr Arg He Ala Leu Leu Ser 
500 505 510 

ttc ggc acc Cgt ctg gee gag gtg eag gtg gee gee gag gcg ctg cgt 1584 
Phe Gly Thr Arg Leu Ala Glu Val Gin Val Ala Ala Glu Ala Leu Arg 

515 520 525 

gcg Cgc ggg ate tct ccc aeg gtt gcg gat gcg cgc ttt gca aag ccg 1632 
Ala Arg Gly He Ser Pro Thr Val Ala Asp Ala Arg Phe Ala Lys Pro 

530 535 540 

etc gac egg gat ctg ate ctg cag etc gcg gee cat cac gag gcg ett 1680 
Leu Asp Arg Asp Leu He Leu Gin Leu Ala Ala His His Glu Ala Leu 
545 550 555 560 
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ate acc ate gag gag ggc gee ate gge ggt tte ggc age cat gtg gcg 1728 
He Thr He Glu Glu Gly Ala He Gly Gly Phe Gly Ser His Val Ala 

565 570 575 

eag ett etg gee gag gee ggg gte ttc gae ege gge tte egg tat egc 1776 
Gin Leu Leu Ala Glu Ala Gly Val Phe Asp Arg Gly Phe Arg Tyr Arg 

580 585 590 

teg atg gtg etg eec gae acg tte ate gae eae aae age gcg gag gtg 1824 
Ser Met Val Leu Pro Asp Thr Phe lie Asp His Asn Ser Ala Glu Val 
595 600 605 

atg tat gee ace gcc ggg etg aat gcg gee gae ata gag egg aag gcg 1872 
Met Tyr Ala Thr Ala Gly Leu Asn Ala Ala Asp He Glu Arg Lys Ala 
610 615 620 

etg gag acg etg ggg gtg gag gte etc gee ege egc gee 1911 
Leu Glu Thr Leu Gly Val Glu Val Leu Ala Arg Arg Ala 

625 630 635 



[0 2 8 0] 
<210> 28 
<211> 648 
<212> PRT 

<213> Rhod bacter sphaeroides 
<400> 28 

Met Thr Asn Pro Thr Pro Arg Pr Glu Thr Pro Leu Leu Asp Arg Val 
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15 10 15 

Cys Cys Pro Ala Asp Met Lys Ala Leu Ser Asp Ala Glu Leu Glu Arg 
20 25 30 

Leu Ala Asp Glu Val Arg Ser Glu Val He Ser Val Val Ala Glu Thr 
35 40 45 

Gly Gly His Leu Gly Ser Ser Leu Gly Val Val Glu Leu Thr Val Ala 
50 55 60 

Leu His Ala Val Phe Asn Thr Pro Thr Asp Lys Leu Val Trp Asp Val 
65 70 75 80 

Gly His Gin Cys Tyr Pro His Lys He Leu Thr Gly Arg Arg Glu Gin 

85 90 95 

Met Arg Thr Leu Arg Gin Lys Gly Gly Leu Ser Gly Phe Thr Lys Arg 
100 105 110 

Ser Glu Ser Ala Tyr Asp Pro Phe Gly Ala Ala His Ser Ser Thr Ser 
115 120 125 

He Ser Ala Ala Leu Gly Phe Ala Met Gly Arg Glu Leu Gly Gin Pro 
130 135 140 

Val Gly Asp Thr lie Ala Val lie Gly Asp Gly Ser He Thr Ala Gly 
145 150 155 160 



13 2 



ffiil#¥ 11-3033389 



#^ 11—035739 

Met Ala Tyr Glu Ala Leu Asn His Ala Gly His Leu Asn Lys Arg Leu 
165 170 175 

Phe Val He Leu Asn Asp Asn Asp Met Ser He Ala Pro Pro Val Gly 
180 185 190 

Ala Leu Ala Arg Tyr Leu Val Asn Leu Ser Ser Lys Ala Pro Phe Ala 
195 200 205 

Thr Leu Arg Ala Ala Ala Asp Gly Leu Glu Ala Ser Leu Pro Gly Pro 

210 215 220 

Leu Arg Asp Gly Ala Arg Arg Ala Arg Gin Leu Val Thr Gly Met Pro 

225 230 235 240 

Gly Gly Gly Thr Leu Phe Glu Glu Leu Gly Phe Thr Tyr Val Gly Pro 

245 250 255 

He Asp Gly His Asp Met Glu Ala Leu Leu Gin Thr Leu Arg Ala Ala 

260 265 270 

Arg Ala Arg Thr Thr Gly Pro Val Leu He His Val Val Thr Lys Lys 

275 280 285 

Gly Lys Gly Tyr Ala Pro Ala Glu Asn Ala Pro Asp Lys Tyr His Gly 
290 295 300 

Val Asn Lys Phe Asp Pro Val Thr Gly Glu Gin Lys Lys Ser Val Ala 

305 310 315 320 

13 3 ffilE#^ 11-3033389 
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Asn Ala Pr Asn Tyr Thr Lys Val Phe Gly Set Thr Leu Thr Glu Glu 

325 330 335 

Ala Ala Arg Asp Pro Arg He Val Ala He Thr Ala Ala Met Pro Ser 

340 345 350 

Gly Thr Gly Val Asp He Met Gin Lys Arg Phe Pro Asn Arg Val Phe 

355 360 365 

Asp Val Gly He Ala Glu Gin His Ala Val Thr Phe Ala Ala Gly Leu 

370 375 380 

Ala Gly Ala Gly Met Lys Pro Phe Cys Ala He Tyr Ser Ser Phe Leu 

385 390 395 400 

Gin Arg Gly Tyr Asp Gin He Ala His Asp Val Ala Leu Gin Asn Leu 
405 410 415 

Pro Val Arg Phe Val He Asp Arg Ala Gly Leu Val Gly Ala Asp Gly 

420 425 430 

Ala Thr His Ala Gly Ala Phe Asp Val Gly Phe Leu Thr Ser Leu Pro 
435 440 445 

Asn Met Thr Val Met Ala Ala Ala Asp Glu Ala Glu Leu He His Met 
450 455 460 

lie Ala Thr Ala Val Ala Phe Asp Glu Gly Pro He Ala Phe Arg Phe 
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465 470 475 480 

Pro Arg Gly Glu Gly Val Gly Val Glu Met Pro Glu Arg Gly Thr Val 

485 490 495 

Leu Glu Pro Gly Arg Gly Arg Val Val Arg Glu Gly Thr Asp Val Ala 

500 505 510 

He Leu Ser Phe Gly Ala His Leu His Glu Ala Leu Gin Ala Ala Lys 

515 520 525 

Leu Leu Glu Ala Glu Gly Val Ser Val Thr Val Ala Asp Ala Arg Phe 

530 535 540 

Ser Arg Pro Leu Asp Thr Gly Leu He Asp Gin Leu Val Arg His His 

545 550 555 560 

Ala Ala Leu Val Thr Val Glu Gin Gly Ala Met Gly Gly Phe Gly Ala 

565 570 575 

His Val Met His Tyr Leu Ala Asn Ser Gly Gly Phe Asp Gly Gly Leu 
580 585 590 

Ala Leu Arg Val Met Thr Leu Pro Asp Arg Phe He Glu Gin Ala Ser 

595 600 605 

Pro Glu Asp Met Tyr Ala Asp Ala Gly Leu Arg Ala Glu Asp He Ala 

610 615 620 
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#^ 11—035739 



Ala Thr Ala Arg Gly Ala Leu Ala Arg Gly Arg Val Met Pro Leu Arg 

625 630 635 640 

Gin Thr Ala Lys Pro Arg Ala Val 

645 



[0 2 8 1] 
<210> 29 
<211> 1944 
<212> DNA 

<213> Rhodobacter sphaeroides 

<220> 

<221> CDS 

<222> (!)..( 1944) 

<400> 29 

atg acc aat ccc acc ccg cga ccc gaa acc ccg ctt ttg gat cgc gtc 48 

Met Thr Asn Pro Thr Pro Arg Pro Glu Thr Pro Leu Leu Asp Arg Val 

15 10 15 

tgc tgc ccg gcc gac atg aag gcg ctg agt gac gcc gaa ctg gag egg 96 
Cys Cys Pro Ala Asp Met Lys Ala Leu Ser Asp Ala Glu Leu Glu Arg 

20 25 30 

ctg gcc gac gaa gtg cgt tec gag gtg att tcg gtc gtt gcc gag acg 144 
Leu Ala Asp Glu Val Arg Ser Glu Val He Ser Val Val Ala Glu Thr 
35 40 45 

13 6 ffiiE#^ 1 1-3033389 
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gga gga cat ctg ggg tec tcg ctg ggg gtg gtc gag ctg acc gtc gcg 192 
Gljf Gly His Leu Gly Ser Ser Leu Gly Val Val Glu Leu Thr Val Ala 

50 55 60 

ctg cat gca gtc ttc aac acg ccc acc gac aag etc gtc tgg gac gtg 240 
Leu His Ala Val Phe Asn Thr Pro Thr Asp Lys Leu Val Trp Asp Val 
65 70 75 80 

ggc cac cag tgc tac ccc cac aag ate etc acc ggc egg cgc gag eag 288 
Gly His Gin Cys Tyr Pro His Lys He Leu Thr Gly Arg Arg Glu Gin 
85 90 95 

atg Cgc acc ctg cgc cag aag ggc ggc etc teg ggc ttc ace aag cgc 336 
Met Arg Thr Leu Arg Gin Lys Gly Gly Leu Ser Gly Phe Thr Lys Arg 
100 105 110 

teg gaa tec gee tac gac ccg ttc ggc gcg gee eat tee tcg ace teg 384 
Ser Glu Ser Ala Tyr Asp Pro Phe Gly Ala Ala His Ser Ser Thr Ser 

115 120 125 

ate teg gee geg etc ggc ttt gee atg ggc cgc gag ctg ggc caa ccc 432 
He Ser Ala Ala Leu Gly Phe Ala Met Gly Arg Glu Leu Gly Gin Pro 

130 135 140 

gtg ggc gac acg ate gee gtg ate ggc gac ggc teg ate acc gcg ggc 480 
Val Gly Asp Thr He Ala Val He Gly Asp Gly Ser lie Thr Ala Gly 
145 150 155 160 

13 7 ffiSE^^^ 1 1-3033389 
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atg gcc tac gag gcg ctg aac cac gcg ggc cat ctg aac aag cgc ctg 528 
Met Ala Tyr Glu Ala Leu Asn His Ala Gly His Leu Asu Lys Arg Leu 
165 170 175 



ttc gtg ate ctg aac gac aat gac atg age ate gcg ecg cec gtg ggg 576 
Phe Val He Leu Asn Asp Asn Asp Met Ser He Ala Pro Pro Val Gly 
180 185 190 

get ctg gcg cgc tat etc gtg aat etc tec teg aag gcg cec ttc gee 624 
Ala Leu Ala Arg Tyr Leu Val Asn Leu Ser Ser Lys Ala Pro Phe Ala 

195 200 205 

aeg ctg cgc gcg gee gcc gac ggg etc gag gcc teg ctg ecg ggg ecg 672 
Thr Leu Arg Ala Ala Ala Asp Gly Leu Glu Ala Ser Leu Pro Gly Pro 

210 215 220 

etc cgc gac ggg gcg cgc egg gcg cgc cag etc gtg ace ggg atg ecg 720 
Leu Arg Asp Gly Ala Arg Arg Ala Arg Gin Leu Val Thr Gly Met Pro 

225 230 235 240 

ggc ggg ggc aeg etc ttc gag gag ctg ggc ttc ace tat gtg ggt cec 768 
Gly Gly Gly Thr Leu Phe Glu Glu Leu Gly Phe Thr Tyr Val Gly Pro 

245 250 255 



ate gac ggc cac gac atg gag gcg ctg etc cag aeg ctg cgc gcg gcg 816 
He Asp Gly His Asp Met Glu Ala Leu Leu Gin Thr Leu Arg Ala Ala 

260 265 270 



egg gcc egg ace aeg ggg ecg gtg etc ate cat gtg gte aeg aag aag 864 
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Arg Ala Arg Thr Thr Gly Pro Val Leu He His Val Val Thr Lys Lys 

275 280 285 

ggc aag ggc tac gcc cct gcc gag aat gcc ccc gac aag tat cac ggg 912 
Gly Lys Gly Tyr Ala Pro Ala Glu Asn Ala Pro Asp Lys Tyr His Gly 
290 295 300 

gtg aac aag ttc gac ccc gtc acg ggc gag cag aag aag tcg gtc gcc 960 
Val Asn Lys Phe Asp Pro Val Thr Gly Glu Gin Lys Lys Ser Val Ala 
305 310 315 320 

aac gcg ccg aac tac acc aag gtc ttc ggc tec acc ctg acc gag gag 1008 
Asn Ala Pro Asn Tyr Thr Lys Val Phe Gly Ser Thr Leu Thr Glu Glu 

325 330 335 

gcc gcg cgc gat ccg cgc ate gtg gcc ate acc gcg gcc atg ccc tcg 1056 
Ala Ala Arg Asp Pro Arg He Val Ala He Thr Ala Ala Met Pro Ser 

340 345 350 

ggc acc ggc gtc gac ate atg cag aag cgt ttc ccg aac cgc gtc ttc 1104 
Gly Thr Gly Val Asp He Met Gin Lys Arg Phe Pro Asn Arg Val Phe 

355 360 365 

gac gtg ggc ate gcc gag cag cat gcc gtg ace ttc gcg gcg ggc ett 1152 
Asp Val Gly He Ala Glu Gin His Ala Val Thr Phe Ala Ala Gly Leu 

370 375 380 

gee ggg gee ggg atg aag ccc ttc tgc gcg ate tat tec tcg ttc ctg 1200 
Ala Gly Ala Gly Met Lys Pr Phe Cys Ala He Tyr Ser Ser Phe Leu 



13 9 
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385 390 395 400 

caa egg ggc tac gac cag ate gee eat gae gtg gcg ctg cag aac ctt 1248 
Gin Arg Gly Tyr Asp Gin He Ala His Asp Val Ala Leu Gin Asn Leu 
405 410 415 

ccc gtc cgc ttc gtg ate gae egg gcg ggg ete gtg ggg gee gae ggt 1296 
Pro Val Arg Phe Val He Asp Arg Ala Gly Leu Val Gly Ala Asp Gly 

420 425 430 

geg aec cat gcg ggg gee ttc gat gtg ggc ttc etc acg teg ctg ccc 1344 
Ala Thr His Ala Gly Ala Phe Asp Val Gly Phe Leu Thr Ser Leu Pro 
435 440 445 

aat atg ace gtg atg gee gcg gee gae gag gee gag etc ate cac atg 1392 
Asn Met Thr Val Met Ala Ala Ala Asp Glu Ala Glu Leu He His Met 
450 455 460 

ate gee ace gee gtg gee ttc gac gag ggc ccc att gee ttc cgc ttc 1440 
He Ala Thr Ala Val Ala Phe Asp Glu Gly Pro He Ala Phe Arg Phe 

465 470 475 480 

ccg egg ggc gag ggg gtg ggc gtc gag atg ccc gag egc ggg ace gtg 1488 
Pro Arg Gly Glu Gly Val Gly Val Glu Met Pro Glu Arg Gly Thr Val 

485 490 495 

ctg gaa ccc ggc egg ggc cgc gtg gtg cgc gag ggg acg gat gtg gcg 1536 
Leu Glu Pro Gly Arg Gly Arg Val Val Arg Glu Gly Thr Asp Val Ala 

500 505 510 



14 0 



ffiKi^F^ 11-3033389 



f 

1 1 - 0 3 5 7 3 9 



ate ctt tec tte ggc geg cat ctg cae gag gee ttg cag gcg gcg aaa 1584 
He Leu Ser Phe Gly Ala His Leu His Glu Ala Leu Gin Ala Ala Lys 

515 520 525 

etc etc gag gee gag ggg gtg age gtg ace gtg gee gae gee cgc tte 1632 
Leu Leu Glu Ala Glu Gly Val Ser Val Thr Val Ala Asp Ala Arg Phe 

530 535 540 

teg Cgc ceg etc gae aeg ggg etc att gae eag etc gtg cgc cat cae 1680 
Ser Arg Pro Leu Asp Thr Gly Leu He Asp Gin Leu Val Arg His His 

545 550 555 560 

gee geg ctg gtg acg gtg gag eag ggg gee atg ggc ggc tte ggc get 1728 
Ala Ala Leu Val Thr Val Glu Gin Gly Ala Met Gly Gly Phe Gly Ala 

565 570 575 

eat gtc atg cae tat etc gee aat tec ggc ggc tte gae ggg ggc etc 1776 
His Val Met His Tyr Leu Ala Asn Ser Gly Gly Phe Asp Gly Gly Leu 

580 585 590 

gcg etc egg gtc atg aeg ctg cec gae cgc tte ate gag eag gcg age 1824 
Ala Leu Arg Val Met Thr Leu Pro Asp Arg Phe He Glu Gin Ala Ser 

595 600 605 

cec gag gae atg tat gee gat gcg ggg ctg egg gee gag gat ate gcg 1872 
Pro Glu Asp Met Tyr Ala Asp Ala Gly Leu Arg Ala Glu Asp He Ala 
610 615 620 
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gcc acc gcg egg ggc gcg etc gee egg ggg cge gtg atg ecg cte egg 1920 
Ala Thr Ala Arg Gly Ala Leu Ala Arg Gly Arg Val Met Pro Leu Arg 

625 630 635 640 



cag aeg gca aag eeg egg gcg gtc 
Gin Thr Ala Lys Pro Arg Ala Val 

645 



1944 



[0 2 8 2] 
<210> 30 
<211> 394 
<212> PRT 

<213> Rhodobacter sphaeroides 
<400> 30 

Met Arg Ser Leu Ser lie Phe Gly Ala Thr Gly Ser lie Gly Glu Ser 
15 10 15 

Thr Phe Asp Leu Val Met Arg Lys Gly Gly Pro Glu Ala Phe Arg Thr 

20 25 30 

Val Ala Leu Thr Gly Gly Arg Asn He Arg Arg Leu Ala Glu Met Ala 

35 40 45 

Arg Ala Leu Lys Ala Glu Leu Ala Val Thr Ala His Glu Asp Cys Leu 

50 55 60 

Pro Ala Leu Arg Glu Ala Leu Ala Gly Thr Gly Thr Glu Val Ala Gly 

14 2 ffilE^^ 11-3033389 
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65 70 75 80 

Gly Ala Gin Ala He Ala Glu Ala Ala Asp Arg Pro Ala Asp Trp Thr 

85 90 95 

Met Ser Ala He Val Gly Ala Ala Gly Leu Val Pro Gly Met Arg Ala 
100 105 110 

Leu Lys His Gly Arg Thr Leu Ala Leu Ala Asn Lys Glu Ser Leu Val 
115 120 125 

Thr Ala Gly Gin Leu Leu Met Arg Thr Ala Gin Glu Asn Gly Ala Thr 

130 135 140 

He Leu Pro Val Asp Ser Glu His Ser Ala Val Phe Gin Ala Leu Ala 

145 150 155 160 

Gly Glu Asp Thr Ala Cys Val Glu Arg Val lie lie Thr Ala Ser Gly 
165 170 175 

Gly Pro Phe Arg Asp Trp Ser Leu Glu Arg He Arg Ala Cys Thr Val 
180 185 190 

Ala Glu Ala Gin Ala His Pro Asn Trp Ser Met Gly Gin Arg lie Ser 

195 200 205 

He Asp Ser Ala Ser Met Phe Asn Lys Ala Leu Glu Leu He Glu Thr 

210 215 220 

14 3 ffiliE#5p 1 1-3033389 
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Arg Glu Phe Phe Gly Phe Glu Pro Asp Arg He Glu Ala Val Val His 

225 230 235 240 

Pro Gin Ser He Val His Ala Met Val Gly Phe Cys Asp Gly Gly Leu 

245 250 255 

Met Ala His Leu Gly Pro Ala Asp Met Arg His Ala lie Gly Phe Ala 
260 265 270 

Leu Asn Trp Pro Gly Arg Gly Glu Val Pro Val Ala Arg lie Asp Leu 

275 280 285 

Ala Gin He Ala Ser Leu Thr Phe Gin Lys Pro Asp Glu Glu Arg Phe 

290 295 300 

Pro Ala Leu Arg Leu Ala Arg Asp Val Met Ala Ala Arg Gly Leu Ser 

305 310 315 320 

Gly Ala Ala Phe Asn Ala Ala Lys Glu lie Ala Leu Asp His Phe lie 

325 330 335 

Ala Gly Arg He Gly Phe Leu Asp Met Ala Ala Val Val Glu Glu Thr 

340 345 350 

Leu Ala Gly Val Ser Thr Asp Pro Leu Phe Gly Lys Val Pro Asp Ala 

355 360 365 

Leu Glu Glu Val Leu Ala Met Asp His Leu Ala Arg Arg Ala Ala Glu 

370 375 380 
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Glu Ala Ala Gly Leu Arg Gin Gin Lys Arg 

385 390 

[0 2 8 3] 
<210> 31 
<211> 1182 
<212> DNA 

<213> Rhodobacter sphaeroides 

<220> 

<221> CDS 

<222> (1) . . (1182) 

<400> 31 

atg cgc age ctg tcg ate ttt ggg gee ace gge tec ate ggc gaa tec 48 
Met Arg Ser Leu Ser He Phe Gly Ala Thr Gly Ser lie Gly Glu Ser 
15 10 15 

ace tte gae etc gtc atg egg aag gge ggg cec gag geg ttc cgc ace 96 
Thr Phe Asp Leu Val Met Arg Lys Gly Gly Pro Glu Ala Phe Arg Thr 

20 25 30 

gtc get ctg acc gge ggg cgc aac ate egg cga ctg gee gaa atg geg 144 
Val Ala Leu Thr Gly Gly Arg Asn He Arg Arg Leu Ala Glu Met Ala 
35 40 45 

cgt geg ctg aag geg gag ett gee gtc acc geg cat gag gae tgc ctg 192 

14 5 11-3033389 
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Arg Ala Leu Lys Ala Glu Leu Ala Val Thr Ala His Glu Asp Cys Leu 

50 55 60 

ccc gcg ctg cgc gag gcg ctg gcc ggg acg ggc acc gag gtc gcg ggc 240 
Pro Ala Leu Arg Glu Ala Leu Ala Gly Thr Gly Thr Glu Val Ala Gly 
65 70 75 80 

egg gcg cag gcc ate gcc gag gcc gcc gac egg ccg gcc gac tgg acc 288 
Gly Ala Gin Ala lie Ala Glu Ala Ala Asp Arg Pro Ala Asp Trp Thr 

85 90 95 

atg teg gcc ate gtg ggc gee gcg ggc etc gtg ccc gga atg egg gcg 336 
Met Ser Ala He Val Gly Ala Ala Gly Leu Val Pro Gly Met Arg Ala 
100 105 110 

ctg aag cac ggc cgc acg ctg gcg etc gee aac aag gaa age etc gtg 384 
Leu Lys His Gly Arg Thr Leu Ala Leu Ala Asn Lys Glu Ser Leu Val 
115 120 125 

acg gea ggg caa etc ctg atg egg acg gcc cag gag aac ggc gcc acg 432 
Thr Ala Gly Gin Leu Leu Met Arg Thr Ala Gin Glu Asn Gly Ala Thr 
130 135 140 

ate ctg ccg gtg gac age gag cac tec gcg gtc ttt cag gcg ctg gcg 480 
He Leu Pro Val Asp Ser Glu His Ser Ala Val Phe Gin Ala Leu Ala 
145 150 155 160 

ggc gag gac acg gee tgc gtc gag cgc gtc ate ate acg gcg tec ggc 528 
Gly Glu Asp Thr Ala Cys Val Glu Arg Val He He Thr Ala Ser Gly 

14 6 ailE#^ 11-3033389 
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165 170 175 

ggg ccg ttc cgc gac tgg age etc gag ege ate ege gee tge ace gtg 576 
Gly Pro Phe Arg Asp Trp Ser Leu GIu Arg lie Arg Ala Cys Thr Val 
180 185 190 

gee gag gcg eag gee eat ece aac tgg tee atg ggc eag egg ate tee 624 
Ala Glu Ala Gin Ala His Pro Asn Trp Ser Met Gly Gin Arg He Ser 

195 200 205 

ate gae age gee teg atg tte aae aag geg cte gag etg ate gag aeg 672 
He Asp Ser Ala Ser Met Phe Asn Lys Ala Leu Glu Leu lie Glu Thr 
210 215 220 

ege gaa tte tte gge tte gag eeg gae egg ate gag geg gte gte eat 720 
Arg Glu Phe Phe Gly Phe Glu Pro Asp Arg He Glu Ala Val Val His 

225 230 235 240 

eeg eaa tee ate gte eat geg atg gtg gge ttc tge gac ggg gge etg 768 
Pro Gin Ser lie Val His Ala Met Val Gly Phe Cys Asp Gly Gly Leu 

245 250 255 

atg gee eat etc gge ece gee gae atg cgc cae gee ate gga ttc gcg 816 
Met Ala His Leu Gly Pro Ala Asp Met Arg His Ala He Gly Phe Ala 

260 265 270 

etg aae tgg eeg ggt cgc gge gag gtg ece gte gee egg ate gac etc 864 
Leu Asn Trp Pro Gly Arg Gly Glu Val Pr Val Ala Arg lie Asp Leu 

275 280 285 
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gca cag att gcg age etc aee ttc eag aag cct gae gag gaa ege ttt 912 
Ala Gin He Ala Ser Leu Thr Phe Gin Lys Pro Asp Glu Glu Arg Phe 

290 295 300 

ccg gee etg agg ett geg ega gac gtc atg gcg gcg ege ggc ctg teg 960 
Pro Ala Leu Arg Leu Ala Arg Asp Val Met Ala Ala Arg Gly Leu Ser 

305 310 315 320 

ggc gcc gee ttc aac geg gee aag gag ate gcg etc gat cat ttc ate 1008 
Gly Ala Ala Phe Asn Ala Ala Lys Glu He Ala Leu Asp His Phe He 

325 330 335 

gee gga cgc ate ggg ttt etg gac atg gcg gcg gtg gtc gag gag acg 1056 
Ala Gly Arg He Gly Phe Leu Asp Met Ala Ala Val Val Glu Glu Thr 

340 345 350 

etc gcg ggc gtt teg acc gac ecc ctg ttc gga aaa gtg cce gac gcc 1104 
Leu Ala Gly Val Ser Thr Asp Pro Leu Phe Gly Lys Val Pro Asp Ala 

355 360 365 

ett gag gaa gtg ctg gcc atg gac cat etc get egg aga geg gca gag 1152 
Leu Glu Glu Val Leu Ala Met Asp His Leu Ala Arg Arg Ala Ala Glu 

370 375 380 

gaa gee gcc ggt etc cgc eag cag aaa agg 1182 
Glu Ala Ala Gly Leu Arg Gin Gin Lys Arg 

385 390 

14 8 ailiE#¥ 1 1-3033389 



[0 2 84] 
<210> 32 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA 
<400> 32 

aagctgatct gggacgtsgg gca 

[0 2 8 5] 
<210> 33 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA 
<400> 33 

tgctatccgc acaagatcct gac 



[0 2 8 6] 
<210> 34 
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<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA 
<400> 34 

gcatgctgtt ccgcgatgcc gac 23 

[02] 1 -y^:t^iy-D-^t/JVU-:^ 5 - U yWH^i^^ h-f V^^-if© 
^ttlC^-rSMJCSMp H(D^#$:^L^E-efeSo 10 0 mM h U 
tfi©#p HlCfel:tS?Stt$:a^Lfc„ pH8. O-ecDtSffiS: 1 0 0%^ LT, #P 

[03] ffi|pIffi^;tS:?fMUfc^-fe^±® y a e M^fe^g^a^MSra^L:^® 

[04] 1 -•r'rt^^-D-^i/^l/n-^^. 5 - U yWO^^^ h-f V^^^-if^S 
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